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cannot but oy 2 net a handsome income. Six Rooms and Bath, plenty of Closets. 
ine, up-to-date style and finish. Standard ye tion throughout. 


Clear Georgia 
‘he material we furnish for construction is all 


Price includes Blue Prints; Architect’s 


Specifications; Full Details; Working 
Plans and Typewritten Material List 


OUR HOUSE DESIGN NO. 163 


Our Design No. 163 is one of the neatest, most compact and 
practical houses ever built. It is beauty, symmetry and prac- 
ticability combined. Much time and expense has ‘been spent 
in planning this house to the very best advantage in the use of 
material. plan of rooms, style of construction. It cannot be 

improved. An ideal city or country home, an investment that 
Entire interior including floors furnished in 


. selected with great care, excellent quality throughout, entirely 


suitable and in some localities almost too good for the purpose intended. 


We are experts, not only in Building Material cost and values, 
but in house planning as well 


Our Guaranteed Building Proposition. insures you ample quantities to complete the job strictly ac cording to plans; prompt 
shipment, safe delivery and a personal follow-up letter from our President to find out whether our promises to you have been kept. 


Absolute satisfaction in the entire deal is what we offer. 


We Save You Big Money on Lumber and Building Material! 


The Chicago House Wrecking Co. is the largest concern in the world devoted to the sale of Lumber, Plumbing, Heating Apparatus 


and Building Material direct to the consumer. No oneelse can make you an offer like the one shown above. 


We propose to furnish you 


everything needed for the construction of this building except Plumbing, Heating and Masonry material. Write for exact details of 
what we furnish. It will be in accordance with our specifications, which are so clear that there will be no possible misunderstanding. 


How We Operate 


We purchase at Sheriffs’ Sales, Receivers’ Sales and Manu- 
facturers’ Sales, besides owning outright sawmills and lumber 
yards. Usually when you purchase your building material for the 
complete home shown above, elsewhere, it will cost you from 
50 to 60 per cent more than we ask for it. By our “‘direct to you” 
methods we eliminate several middlemen’s profits. We can 
prove this to you. 


What Our Stock Consists of 


We have everything needed in Building Material for a building 
of any sort. Lumber, Sash, Doors, Millwork, Structural Iron, 
Pipes, Valves and Fittings, Steel and Prepared Roofing. Our 
stock includes Dry Goods, re lothing, Furniture, Rugs, Groceries, 
etc., Machinery, Hardware, Wire Fencing — in fact, anything 
required to build orequip. Everything for ‘the Home, the Office, 
the Factory or the Field, besides everything to wear or to eat. 
Send us your carpenter's or contractor’s bill for our low estimate. 
We will prove our ability to save you money. WRITE US 
TODAY, giving a complete list of everything you need. 


Free Book of Plans 


We publish a handsome, illustrated book, containing designs 
of Houses, Cottages, Bungalows, Barns, etc. We can furnish 
the material complete for any of these designs. ‘This book is 
mailed free to those who correctly fill in the coupon below. Even 
if you have no immediate intention of building, we advise that you 
obtain a copy of our FREE BOOK OF PLANS. It’s a val- 
uable book. 


Our Guarantee 


This company has a capital stock and surplus of over 
$1,000,000.00. Absolute satistaction guaranteed in every detail. 
If you buy any material from us not as represented, we will take 
it back at our freight expense and return your money. We recog- 
nize the virtue of a satisfied customer. e will in every instance 

“Make Good.” Thousands of satisfied customers prove this. 
We refer you to any bank or banker anywhere. Look us up in 
the Mercantile Agencies. Ask any Express Company. rite 
to the publisher of this publication. Our responsibility is un- 
questioned. 


$2.00 Buys a Complete Set of Blue Prints 


material, transportation charges prepaid, for the low cost of $2.00. 


We send you a set of plans for the house described above, 
including the necessary specifications and complete list of 


This is only a deposit, a guarantee of good faith, and the propo- 


sition to you is that after receiving these blue prints, specifications and list of material, if you can place an order with us for complete 
bill of material, we will credit your account in full for the $2.00 received, or we will allow you to return these plans, specifications, and 
list of materials to us and we will refund $1.50, thereby making the total cost to you 50 cents. 


High Grade Bathroom Outfits! 


The price of this 
$37.50. 
terial direct to you| ¢*’s price in half. 


We have everything needed 
in Plumbing Material. Our 
prices mean a saving to 
you of 30 to 60 per cent. 
Here is an illustration of a 
bathroom outfit we are selling at $37.50. Your plumber 
would ask you about $60.00 for this same outfit. It is 
only one of many other complete outfits that we are 
offering at prices ranging from $25.00 to $50.00. 
Write for Our Free Plumbing 
Material Catalog No. 539. 


Hot Air Furnaces ! 
‘ Don’t let the 
ract for your ho 
Bathroom Outfit air furnace until 
you get our figures. ¢ 
Plumbing ma-| We will cut your local deal- 
We can 
furnish you a complete equip- 
at Bargain prices. ment, including pipes, 
registers, furnace; 
everything required at a price 
not much more than what an 
ordinary heating stove would 
cost you. Complete hot hd 
heating plants $48, 
yet our heating catalog at once, | country. 
Tells you all about it. 
guarantee to save you money. We loan you | heating proposition. 
tools. We make you plans. Every heating plant | Apparatus for any a ee no ge | how large. 
we sell is backed by our guarantee bond. Tell us your needs. 


Hot Water Heating Piants ! 


We guarantee to save . 
you 50to 75 per cent on 
a modern hot water 
heating plant for your 

ome. We make you com- 
plete plans and instructions and 
help you out every way we possibly 
can. We loan you tools. Every 
plant backed by our guarantee 
bond. We furnish the reo 
you get the plant installed. 
out the local dealer’s a and cut 
the cost in half. Thousands of our plants in- 
stalled and working perfectly in every part of the 

Write today for our Special 
eating Catalog. Tells all about our 
We can furnish Heating 


Write us today. 


te for Free 
Special Heating Oubalew No. 539. 


Water Supply Outfits! 


Modern Air Pressure Water Supply Sys- 
tems at prices ranging from $40.00 to 

$200.00. They are strictly new, first-class and complete in every detail. 
Even though you live in the country, you can enjoy every city comfort at little 
expense. Why not investigate this. We are ready to furnish you with all 
facts free of charge. All material fully guaranteed. We also have a complete 
stock of Pipe, Valves and Fittings at 40 to 50 per cent saving. 


144 h.p. Gasoline Engines at $24.75 
CHICAGO HOUSE WRECKING CO., ™r:Fu="¢ CHICAGO 
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POPULAR MECHANICS ADVERTISING SECTION 


Why Men Join the Navy 


OUNG men enter the Navy for a variety of reasons: —to 
have steady work; to see the world; to learn a trade; to 
save money; to take part in Navy athletics; to get the benefits 
of Navy training, and to beassured of four years of wholesome 
living amid healthful surroundings, free from labor disturbances. 


All these reasons are well founded, 
and a young man who is influenced 
by them to enlist will find his 
expectations fully realized. 


But there aré other advantages 
which are not always given the 
consideration they merit, because 
of the tendency of most young 
men to think only of the present 
and immediate future. The op- 
portunities for advancement in the 
Navy are practically unlimited, but 
to win success a man must be de- 
termined to remain in the service, 
and work up a step at a time, 
becoming proficient in each grade 
before he expects advancement to 
the next. For such a man a naval 
career means steady progress, and 
is not limited to the enlisted grades. 
After becoming a chief petty officer 


he can fit himself for a warrant 
officer; then, if exceptionally capa- 
ble, he can try for a commission, 
and if he succeeds he may be 
advanced a grade at a time to the 
highest rank in the Navy. 


Retirement is another reward the 
Navy offers to faithful men. After 
30 years’ service a man may retire 
on 34 of his highest pay plus a 
generous allowance for subsistence, 
quarters, etc. Or, if disabled before 
reaching retiring age, he may be 
pensioned. 


The advantages of naval training 
are recognized by employers, who 
regard an honorable discharge from 
the Navy as sufficient testimonial 
of a man’s good character and of 
his competency. 


The Navy issues a booklet which explains all these advantages 


in detail; attractively illustrated. 


ADDRESS BOX 68 


It is free. Send for it. 


BUREAU OF NAVIGATION 


NAVY DEPARTMENT, WASHINGTON, D. C. 
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Quality that 
Proves Itself 
in Every Shave 


There’s double measure of quality in every 
Keen Kutter Junior Safety Razor—first, 
uality of material, workmanship, finish. 
hen quality of performance. This detter 
safety razor shaves smoothly, quickly, 
‘ perfectly, because the blade slants right for 

No. K-1—Silver plated ra 
in Genuine Black ‘ the right diagonal cutting stroke. The 
Preyer = a head hangs at the correct angle that puts 
in Genuine English guessing and experiment out of the run- 

ee ning. The blades of a 


Junior 


Safety Razor 


are thick enough for cutting force—thin enough for the 
right cutting edge—not metal wafers; but rea/ blades. 
Buy one and you’ll buy satisfaction with it, or vour dealer 
returns your money. All tools, cutlery and razors bearing 
the Keen Kutter trade mark carry this agreement with it, 
and a square deal. 


**The Recollection of Quality Remains 
Long After the Price is Forgotten.’’ 
Trade Mark Registered. —E. C. SIMMONS, 
If not at your dealer’s, write us. 
- SIMMONS HARDWARE COMPANY, Inc. 
St. Louis and New York, U.S. A. 


Keen Kutter 
Junior 
with 7 Blades 
and Case, 


Price $1.00 
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Would You Give $12 


to Learn the Auto Trade 


Of course you 
would, if we 
could prove it. 
A camera can 
picture only 


what exists,so 


i sents only $12. 
name and ad- 


man. 


will be remain, 
of | Lamb’ s Auto 

12 chanan Street, Moberly, Mo. 

Why Such Results 
Such success is not the result of a mere correspondence 
course. The Dyke system is that, but a great deal more in 
addition. Mr. Frederick Marwick of Scranton, Pa., said, “As 
a practical man, I find in your models the real key to teaching 

by mail.” And he hit it exactly right. Our 


Dyke’s Wonderful Working Models 
(The original and only system of its kind) 
with real metal movable parts are the true secret to the success 
of students of the Dyke System. On these five models of the 
Engine, Magneto, T ransmission etc., you get actual practice, 
see the actual operation of the different parts of the auto, and 
learn more than you could from the auto itself. That is why so 
many of our graduates immediately start repair shops or step 
right into positions as chauffeurs without a day’s experience. 
If you think Mr. Lamb's case is an exception, read below some 


tefully ly, 
Web. 1912.) 


More Proot 
E, Deyee. 3} 31 N. Willow St., Montclair, N. J., 19 years old, receives $25 
arry J. Herbin, Jamestown, Kans., was a farmer, but has doubled his 
income girin and selling autos 


W.R. McC felland, Astoria, Ill., was an auto driver. Became profes- 
sional chauffeur =s re than doubjed his salary. 
Donald Ste "Oakland City, Ind., became a chauffeur at $25 a week. 
id Cleese. Milton, Oregon, proprietor of a cement works, quickly 
doubied his income in’ auto repair work. 


And we could continue until we had filled this and several more pages. 
All the Result of the Dyke System 

You can obtain the same start these men had—all the bilp 
and more, because we have just brought the instruction ap %s 
date,enlarged the books, added a newmanikin of the assemblyof 
the auto and the power plant. None of these men had the helpof 

Our Plan fer Students 

This YB ears of work to provide something that 
no other school namely, a way for the graduate to get 
and uainted with 4 and garage owners, to prove his ability 

to immediately secure profitable employment. 
Mr. Dyke has been identified as a pioneer inventor, supply 

an, etc., with the auto industry since its beginning. e 
originated the first Auto Supply Co.and — the first book 
on autos in America. Noother man with such experience is to- 
day teaching others. And all the experience and inside informa- 
tion of the auto business he has thus gained, is embodied in this 
Employment Plan. If these men whose endorsement are 
here given, could make so much money out of this System 
without other hein think how-much more you should do with 
the assistance of this Employment Plan. 

ot one of these men lost a day's income training for the 
new work. Under the Dyke System you study the instruction 
and obtain experience on the models right in your own home 
during spare time. 

Even the regular price of this training is only $15, but if 
you write at once we willexplain aspecial proposition whereby 
you can secure al! the textbooks, the five real working models, 
the manikin and. all the features for 


“Only $12 Right Now 


Py isa chance you may never have again to get into the 
wing, best paying industry the world has ever known, 
: field field that is growing faster than men can qualify for the work. 


Qa WRITE TO-DAY for Details of 
Employment Plan and THIS FREE BOOK 


It is instructive and interesting—does not, cost 
you a cent and places you under no obligations 
whatever— You need it for your own sake, not mine. 
Don't wait—there’s no profit in waiting— WRITE 
NOW and learn how you can obtain all this train- 
ing for only $12, if you act immediately. 


DYKE’S CORRESPONDENCE SCHOOL OF MOTORING 


Box 88, Roe Building, ST. LOUIS, MO. 


a week 


here’s a photo 
engraving of 
one of our stu- 
dents who is 
making money 
and his invest- 
ment repre- 


Below is the 
dress of this 


You can do GOOD LETTERING 
with this book 


11,900 copies sold 
CONTENTS: 
BLOCK LETTERS: 
Heavy, Outline, 
Condensed, Ex. 
panded, Fancy, 
Shaded and Ital- 
ics. 
GOTHIC: 
Condensed, Ex- 
panded, Italics, 
ROMAN: 
Fancy, Italics. 
SCRIPT: MODERN 
ARCHITECTURAL 
llth Edition Now Ready. 55c. Postpaid 
Contains 3 new alphabets 
Well printed on fine paper and handsomely bound in cloth, 
Send for list of 25c. Mechanical Books. 


Spon & Chamberlain, Niw 


P Every Boy His Own Toymaker 


Greatest boys’ og ever written, tells how to make a steam 
engine, telephone, magic la kites, balloons, 
electrical and mechanical to ches tackle, over 
200 illustrations. Our big novelt extra 10c MINN. 


for voc. AMERICAN SUPPLY C0., ST. “PAUL, 


WHEN YOU WANT ASTTHING AND DON’T 
KNOW DIT 


Chart of a Modern Submarine 


Price 25c Postpaid 
Showing and naming over 200 parts. Size 14x 28 
inches. Printed on Plate Paper. 


18 W. Washington S Chicago 


MONTHLY CASH PRIZES 


Until further notice in this magazine the Editor of 
Popular Mechanics will pay two om prizes each month for 
the best original contributions to its 


SHOP NOTES DEPARTMENT 


$10 for the Best Contribution 
$5 for the Second Best 
THIS » Ay ADDITION to our usual rates for such contrib- 
uted artic! 
Quality, 1 not length counts. 
Checks will be sent on the last day of each month for the 
prize articles received during that month. Publication in the 
magazine will follow in about two months. 


PRIZES AWARDED FOR FEBRUARY, 1912 
Prize—L. B. GREEN, Cleveland, .810 
Piston Rings Easily Placed by Taper Bore in Cylinder” 


Second Prize—W. W_ McLEAN, St. Louis, Mo 
*'A New Three-Horse Evener” 


EXTRA AWARD 


On account of there being five contributions this month 
each of which deserved second prize, we have made an EXTRA 
AWARD of four additional second prizes, as follows: 


“ Hard-Soldering a Stone-Set Finger Ring” 
Cc. ELMER BOEHMER, Pittsburg, Pa. . 85 
* Laying Out Stair Strings with a Square” 
J. A. POLK, Mansfield, 
Anvil Hardy Holder” 
CHAS. HATTENBERGER, Buffalo, N. Y¥....... 
‘Making a Ourved in a Shaft 
All accepted contributions to our departments, “SHOP 


NorTes” "and “AMATEUR MECHANICS,” are paid for immedi- 
ately; checks for prize awards are sent at the end of each month. 
Address, EDITOR POPULAR MECHANICS 
318 W. Washington St., Chicago 


Bau 
| 
| 
| 
| 
> 
y* 
I give your course credit for having started me in the auto repair busi f 
ness. do repair work for auto owners. The enclosed photo shows a job 
I am doing for Mr. Frank Bellers at his home on his Overland car. I make a 
specialty of grinding valves and overhauling cars and always have work 
ahead. I sometimes buy up used cars and overhaul them to sell. I am now 
making preparations to gc or orale and take the 
| 
HOW 
To 
GET INTO 
THe 
AVTO 
BUSINESS 
AND ITS 
OPPORTUMITIE 


POPULAR MECHANICS ADVERTISING SECTION 


HOW TO RUN AN AUTO 


IS SELF-TAUGHT IN 


AUDELS ANSWERS 
AUTOMOBILES 


A New Book from Cover to Cover 
LATEST — PRACTICAL— CONCISE — EXPLICIT — BEST 


HE object of this book is to give, in the easiest 
understood form, the information necessary for the 


proper operation, care and maintenance of an 
automobile. 

To adapt the book to man y needs the subject matter 
is presented in the form of questions and answers. 
Technical terms are explained or made clear by the 
wording of the answer, which is always brief and direct. 

Any - of the definite chapters on Carburetters, 
Ignition, Gas Engine Operation, How to Run an Auto- 
mobile, and Overhauling the Car, Battery Troubles, 
are alone worth the price asked for the 28 complete 
chapters contained in this book of 512 pages, illustrated 

: e form and size are such that it is convenient to 
RUNNING NS handle and study. 


oO N This book is a self-educator, hence: “he who runs 
REPAIR \ may read” and improve his present knowledge of auto- 
mobile engineerin and proficiency. 

Handsomely bound in durable green cloth and full 
~ leather back. 


Fm Audels Answers on Automobiles $1.50 


A BOOK WORTH HAVING 


“Understand Your Car.” Explained in the Following Chapters: 


1 Beaty Reference Index. 2. The Automobile. 3. The Gas Engine. 4. The Cycle of a Gas Engine. 5. Brief Outline of Gas 

Engine Prinviples. 6. Cooling Systems. 7. Fuels. 8. Carburetters. 9. Ignition. 10. Timing and Balancing. 11. Gas Engine 

Operation. 12. Clutches. 13. 4 eeemiestons. 14. The Drive. 15. The Differential. 16. The Running Gear. 17. Tires. 18. Brakes. 

19. Ball and Roller Bearings. 20. Lubricants and Lubrication. 21. Motor Cycles. 22. Electrics. | 23. Electricity. 24. Banamees 
and Motors. 25. Storage Batteries. 26. Methods of Circuit Changing. 27. How to Run an Aut 28. Ov ling the Car. 


NONE OTHER JUST AS GOOD 
FREE EXAMINATION iticckcaci & Co. 63 Fitth Ave, New York 


Kindly mail me copy of Audels Answers on Automo- 
We don’t want you to take our word, or anyone else's for it. § piles, and, if found satisfactory, I will immediately remit 
We are willing to send you the book without d it. Useitseven § you $1.50, or return the book to you. 


days in connection with your car. Then send back the book or 
remit $1.50. Could anything be fairer? N 
Cut out and fill in your name and address plainly at the bottom. se seve 
ace it in an envelope and mail. 


This Book Will Speak for Itself ‘Age. 


F 
\ 
3 
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Boston Garter 


Recommended by §& 


every wearer —it has 
See made its way all over 
the world because 
of its superior qual- 
ity, ease, and wear 
value. The pref- 
erence of men who 
dress with care. 


These two types sold every- 
where by dealers, 
Lisle, 25Cents. Silk, 50 Cents. 
Sample pair postpaid on receipt 
of price. 


GEORGE FROST CO., 
Makers, Boston. 


BECOME AN ELECTRICIAN 


Spare time study will enable you to draw a good salary, with short 
hours at a trade in which you may become independent. Full 
information on request. Dept. M. Era Correspondence 
School, Suite 813, No. State St., Boston, Mass, 


E A GHAUFFEUR. 533% 


month; travel; be employed the year round. Write 
CLIF Fi HOGAN, 2202 Garfield Ave., Kansas City, Mo. 


The Best Book for Beginners 
Price 50c 


A Practical Course in Posted 
wm.F Mechanical Drawing 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St., Chicago 


Looking for oe 


Mechanical 
Information 


OUR NEW REVISED 


BookK CATALOG 


Shows just where to find that 
particular help you are in need 
of. SENT FREE on request. 


Popular Mechanics Book Dept. 
318 W. Washington Street, CHICAGO 


FOR SALE—A Limited Number of 
Complete Files 


Popular Mechanics Magazine 


For 1911 


consisting of the 12 issues of the magazine 
with a complete index suitable for binding. 


Price $1.50 Postpaid 


POPULAR MECHANICS CoO. 
318 W. Washington St. 


CHICAGO 


Time and Its Measurement 


By JAMES ARTHUR 


Reprinted from Popular Mechanics. So far as 
known is entirely different from anything pre- 
viously written on the suject. Mr. Arthur is a 
great authority along this line, having for years 
made an extensive study of clocks, watches and 
time-measuring devices. 


Chapter 1--Historic Outline. 2--Japanese Clocks. 3-- 
Contents : Wotenciccke. of Time 


“Written So You Can Understand It” 


64 pages. Profusely illustrated. Size 7x10in. Printed on 
coated paper with handsome blue cloth covers. 


Price $1.50 Postpaid 
Popular Mechanics Co., 318 W. Washington St., Chicago 


BE A METERMAN 4x® BE INDEPENDENT 


Get in the $900-$1800-a-Year Class! 


, The world-wide introduction of electricity for heat, light and power 
) has created a new tradesman 
Thousands of Metermen are in demand today. Ina 
year the demand will be doubled—perhaps trebled. 


Learn this New Profession—Be in Demand! | 


Our booklet “Instruments and Meters” tells all about this fascinating and 
profitable work. Send for it. It's FREE. 


| 
| FORT WAYNE CORRESPONDENCE SCHOOL 


1 Shoaff Bidg., Ind. 


Meterman. 


Please Mention Popular Mechanics 


j 
THIRTY | 
LYEARSS 
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ARE You 
MIND WANDERER? 


YOUNG MAN was recently selected for promotion to the managership of 
his firm’s Pacific Coast branch. At a directors’ meeting he was called in 
and introduced by the President. Twelve pairs of sharp eyes took his meas- 

ure. His personality was distinctive. The first impression was a favorable one. 

“How much business did we do on the Coast last year,” he was asked by the Chairman. 

“About,—er—well, I can’t exactly remember,” was the answer. 

Another man whose memory was better got the position. 

Now Memory is not a Gift, it is an Accomplishment. You are not born with a good or a bad 
memory. You are endowed with latent powers, it rests with you whether you let them lie dormant 
—or develop them to the degree that-.will make you a man way above the Common Herd. The big 
men everywhere, in Business, Science, Religion, Literature, Law or any other vocation are the ones 


@ who have developed their powers of Concentration, Attention, and Retention. 


Prof. 
Henry 
Dickson 


America’s foremost 
authority on Memory 
Training, Public Speak- 
ing, Self Expression, and 
Principal of the Dickson 
Memory School, Auditorium 
Building, Chicago. 


Their minds are not garbaged with rambling, unrelated, disconnected ideas. They 
have learned to direct and control their thoughts, and so can you. 


Memory Training is not for a select few, it is for YOU. 
Let this thought encourage you, that YOU can attain 
your highest aims if you wish, HOW? Write NOW 
for my free booklet, “How to Remember,” using coupon 
below, or drop a postal card. 


De luxe edition How 0 book 
Iistrated, richly t get a FREE copy of this 
~ou ne 


actly ouited to = PROF. HENRY DICKSON 

meet the needs 

- Principal, Dickson Scheo! of Memory 


woman who de- 
Send me free Booklet, “How to Remember,” 


sires to be a qqosenna 
public speaker. The price pe full particulars how to obtain a free copy 
of this 1911 t- luxe edi- * Dickson's How to Speak in Public.’ 


tion is $2.06 will, how- 


utely to . ; 

every student Public Name 
who enrolls for : 

my course of 


memory train- Street aa 
ing within ten [ese Some 
days after read- 


ing this offer. City State 


NEEDS OUTS 
UTSIDE put OFF f 
| xd RETURN? 
Pm 4 CANNOT 
| "(mm CONCENTRAT 
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BARNEY OLDFIELD DECLARES 


THE COUNTRY. READ 


If Dissatisfied With Your Present Occupation 


THE AUTOMOBILE BUSINESS 


A trade where you are in demand 12 months in the year. Work pleasant— 
big demand for trained men. 90% of the automobiles in daily use are not in 
proper adjustment on account of shortage of experienced automobile mechanics. 


Everybody in the Automobile Business Today is Making Big Money 


I want you to come to my school; I want you to see for yourself, how thoroughly and practi- 
cally I teach all about the automobile. Six weeks after the day you enroll in my great practical 
i Automobile School you will be prepared to properly repair any automobile made and drive any car 
c or truck or open a garage and repair shop of your own. You can learn the automobile business 
ms thoroughly in my school because I have been years in working out for quick, thorough instruction, the 


é “Sweeney System” of Practical Automobile Instruction 


; It is today the most thorough, practical, comprehensive and interesting course of automobile 
i instruction, and embraces every point worth knowing, including vulcanizing, brazing, oxy-acety- 
by lene welding, lathe work, machine shop practice, testing and road work, etc. You learn by doing 
the actual work on real cars with your own hands under 


the watchful eyes and ready suggestions of exper- 
ienced instructors. fue Sonny: 

No Books Used —Tools Furnished FREE afar 
por The tuition is low and, after you have paid that, you do not have r 2 
another cent of expense in the school. You do not learn from | gehorl gore 
books, but by practical work on real automobiles in everyday use. 

will place your name on a ofan : 
our mailing list for our hate 

— monthly school magazine which we will also send you absolutely free, a ed ; 
which contains Barney Oldfield’s lecture delivered at my school before the 

my students Feb. 17. I want every man thinking of learning to become 

a an Auto Expert to have my new, big, Illustrated Catalog. is Catalog angliay thal J hart 4 
= ’, is just fresh from the printer. Contains articles by well known auto- |,\Z7.% woe z “4 
*e, mobile men and tells all about the “Sweeney System” and the 
great opportunities in the automobile business—in fact, every- a 

thing you want to know. Write for this book. Send 

Free Coupon today—this very minute-NOW,. 4 ac 

EMORY J. SWEENEY, Pres. Chair youre | | 

po *e, atiad 

ia Emory J. Sweeney, Pres. The School of Practical Experience | #¢ Here the cal 

1468 Woodland Ave., Kansas City, Mo. Woodland Ave. am 
= Please send me free your catalog KANSAS CITY, MO. at 

place my name on your mailing list free, 

for yo hly school i hich Experienced chauffeurs, 

lecture delivered at repair men, truck driv- and share. 

your school before your students Feb. 17. ore and demeoasire- 

NAME 


| 
ti 
a 
m 
b 
z tion to judge of the merits of a school for chauffeurs, repair men, mechanicians, demonstrators, garage man- . 
agers and salesmen. Therefore, when he tells you that I have the best school in the country, and that the . 
“Sweeney System of Practical Experience” is far ahead of learning by books and charts, you should at least ‘ e 
make an investigation of my school before going elsewhere. 0 
— 


| 


*pew piston and fit rings $5 a cylinder. 


Cassified Advertisements 


~ advertisements ests te this “section, 10 cents per word, each inser- 
tion, payable in advance. To insure ads being inserted under 
proper classified head in the May issue, copy must reach this 
office not later than April ist. 


— 


Fopular Mechanics Magazine, Chicago, Jil. 

Gentlemen: We were very much disappointed in that our ciassified 
advertisement did not appear in the March edition of Popular Mechanics 
Magazine. 1 was under the impression that our copy reached you in 
ample time according to the receipt you sent us a few days later. It 
may be of interest to you to know that something like 75% of our total 
business is secured from the airect results of classified advertisement in 
Popular Mechanics. When you stop to consider that this business 
amounts to something like $75,000 a year at the rate orders have 
come in during the past twelve months it is an important item that our 
advertisement appears regular in your journal. No doubt you have the 
original copy of our advertisement which was to appear in the March 
edition and in this event will ask that you place it in the April edition. 
Kindly advise us by return mail to this effect. Respectfully, 

R. O. RUBEL, JR. & CO., 
Fer R. O. Rubel, Jr. 


AUTOMOBILES 


~ AUTOMORILES BOUGHT AND SOLD—Send for “list or send 
description of your car. We have them rebuilt $150 up. We do 
overhauling and machine work at half price, ship us your en- 
gives, both Marine and Automobile. Will rebore cylinder, 
Rings in stock 25¢ a 
piece, will make special sizes at same price. If you need a part 

send drawing, we will make it. We buy and sell parts, mag- 
Wetos, carburetors, coils, etc. Tell us your wants. Oxy-Acety- 
lene Welding at half price. Cracked cylinders welded $5 a 
piece. Aluminum crank case work a specialty. Automobile tool 
‘kit 27 tools made and -selected by men that know, $12.50 kit $8. 
Send for catalogue. Tire vulcanizing inner tube puncture 25c, 
blow-out 50c. Casing work half price. If you want to save 
Roney, write us. We employ the best mechanics that money can 
hire and guarantee our work. Satisfaction or no pay. Sweeney 
Automobile School, Repair Dept., 1468 Woodland Ave., Kansas 
City, Mo. 

A. C. C. A. PRICES TALK! April Sale is on! Hundreds of 
run- abouts, five and seven passenger touring cars 

equipped! Guaranteed five years! 
Freight prepaid! “We offer 29 runabouts formerly cost $500 to 
$1,000, now $50 up! 18 roadsters, three and four passenger, for- 
merly cost $1,000 to $2,000, now $175 up! 36 touring cars, five, 
six and seven passenger, formerly cost $1,500 to $5,000, now 
$200 up! All best American and Foreign makes, such as Pack- 
atds, Pierce Arrows, Stevens, Wintons, Stoddard Daytons, Peer- 
Jess, Stearns, Pope Hartfords, Locomobiles, Whites, Renaults, 
Buicks, Maxwells, Fords, etc. ete. Write today for our Ilus- 
trated Catalog, the largest and most complete price list of its 
kind ever published! The Automobile and Cycle Company of 
Amefica, Dept. ‘‘C.’’ 1769-1787 Broadway, New York City. 

ONLY $475 for a 35- hp. 1910 5-passenger touring car. Fric- 
t u Cc equipped and looks like new. Au- 
burn make. All kinds of Ah. for Reo, Jackson and Rambler 
hee — cars at half price. The Schissel Auto Co., Chero- 
ee, Iowa 


~ WRITE “AT ONCE if you want “one or forty | 5-passenger tour- 
ing car bodies at ten dollars each. Box 35, Industrial Bldg., 


Indianapolis, Indiana. = 

FOR SALE—Automobile 2-cylinder Holsman, Buggy type. 

equipped with top and lamps = good running order, bargain if 

Sold at once. Price $65. 142% 23_North Bridgeport, Conn. 
FORD ROADSTER, ——— extras $22 Brush Runabout 
. Other bargains. Rodermond, Oyster as New_York. 
FORD MODEL “T’ COUPE. Stylish and well constructed. 


for immediate delivery. Write us. The price will surprise you. 
Box 35, Industrial Bldg., Indianapolis, Indiana, 
AGENTS WANTED to sell new and “slightly “used automobiles 
and —o Send stamp for circular. Eureka Auto Co., 
a. 


vertown 

$2100—WOODS ELECTRIC. BRAND NEW, 
weed, $1500. 1918 Germantown n_Ave.. .. Philadelphia, 

OLDSMOBILE RU NABOUT, fine condition, or would trade 
Pa Indian motorcyele. Robert King, 227 8, Center St., Corry, 


has never been 


RAMBLER, 2 CYLINDER RU guaranteed, equipped, 


Otto Zorn. Troy Grove, 
_100K under auto supplies. 
~LOCOMOBILE, 3-PASSENGER Racy Roadster, . 28- 

hp, shaft drive, sliding gears, magneto, $300. « Guaranteed like 

new. Private “Elmhurst,”” 246 Lenox Ave., New York City, 
BIG BARGAINS in new 1912, 4x5 automobile engines. F. 

E Alford. Goshen, Ind. 
~AUTOCAR. eqtinder runabout, 

$145. Plummer, 

ass, 


— 


4 cylinder, 


shaft drive, sliding gear 
137 Shirley ‘Ave., 


AUTOMOBILE 
instruction 
Co. Barton, Vt, 


TROUBLES: 


Motorcycle, Aeroplane, Motor- 
books, 


Catalogue special offers, Nelson Book 
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BARGAINS: Touring car, runabout, motorcycle, piano. George 
Winstel, 1624 Pleasant Street, Cincinnati, Ohio, 


FOR SALE OR 
Boomer, Muncie, Ind. 

AU TOMOBILL E_ INSTRUCTIONS, four weeks’ course covering 
shop and road work—provisi for out-of-town men Send for 
booklet. P. M. West Side Y. M. C. A. Automobile School, 318 
West | New York, N. 


TRADE: Oldsmobile touring car. C. P. 


5Tth 


FORI SNGER LIGHT ROADSTER, Model “S,” 4 
cylinder. Expensively equipped, top, windshield, magneto, ‘clock, 
five lamps, has everything. Like new. 225 Shonnard, 114 


Fifth Ave., New York City. 


“WHITE STE AMER, 


luxurious, 
ger touring. Elegantly and completely 


seven passen- 
equipped Cost $4,700; 
sell $400. Suite 337 
New York City 


Thoroughfare Building, 972 Eighth Ave., 
AUTOMOBILE OWNERS, get an 
make your automobile run your 
Elder Manufacturing Co., 


30-hp. model G, 


Elder Power-transmission; 

machinery, Agents wanted. 
Indianapolis, India na. 

STEAM CAR OWNERS. Myers Kerosene “Burner, 

new; write for circular. %87 Osceola Street, 


FORD SIX CYLINDER TOURING—40 horsepower, Every- 
thing perfect. Cost nearly $3.000. Finely equipped. Sell first 
offer, $400. H. W. S., 17 Washington sSt., East Orange, New 
Jersey. 

AUTOMOBILES. Sacrifice sale on new 
275, Burlington, Wis. 


AUTOMOBILES: Save dealers’ profits, buy your car direct 
from owners. I have all makes on my lists. A few specials for 
March Runabouts. Oldsmobiles, $45. Reos, $60. Cadillacs, $75. 
Maxwell's, $135. Ford’s, $150. Touring Cars. Cadillac's, $90. 
Reos, $150. Buick’s, $175. Ford’s, $300. Ford six cylinder, 
$375. .Wintongs $275. Pope Toledos, $300. Send for my latest 
lists, it means dollars to you. I guarantee a saving to you of 
5% on any car offered by any dealer. FP. King (Automobile 
Broker), 217 W. 125th St.. New York City. 

FORD 1910 touring, completely and elegantly equipped, good 
as new, must sell $300. Kokesch 2537 Belmont Ave., Bronx, 
New York City. 

FORD 4 CYLINDER KUNABOUT Top, Wind Shield, Three 
Oil, two gas lamps excellent condition, $200. Wilson, 2230 7th 
Ave., New York City 


AUTOMOBILES . cost too much; save $50 to $500 selling to 
yourself. Brand new, fully guaranteed 1912 cars, any model, 
any make, at liberal discounts; also all makes standard guaran- 
teed tires. Referenced agent wanted every town. Union Motor 
Sales Co., C. P. A. Bldg., Dayton, Ohio. 

SEE WHAT WE SAY under ‘“‘Patent’’ heading. 
torney, Washington. 

“THE HOW AND WHY of the Automobile’’—A 200-page book 
of practical information for seekers after the fundamental facts 
regarding the gasoline engine and its application to the motor 
car. Interesting and instructive to both the beginner and the 
expert. Bound in full cloth—250 illustrations. Price $1.00 post- 
paid. Popular Mechanics Book Dept., Chicago. 

AUTOMOBILE MODEL. Every part shown and named. You 
can to all intents and purposes take off the wheels, raise the 
heod and remove the body; exposing to view the vital parts. The 
only practical method of studying the automobile. Price 50 cents 


something 
Denver, Colo 


and used cars. Box 


Swift, At- 


postpaid. Popular Mechanics Book Dept., Chicago. 
_AUTOMOBILE _SUPPLIES 
LIGHT: If you use an Acetylene Gas G Jenerator on your auto- 
mobile, motorboat or motorcycle, let us tell you about the won- 


derful White-Light Gas Refiner. It will make your generator as 
reliable as a gas tank and transform your old treacherous yellow 
flame into a clear, dry, white, dependable and far-reaching 
search light. Price $1.50 complete. Standard Brass Works, 250 
Mill St., Rockford, Ii. 

“SCORED CYLINDERS REPAIRED $8 each. 
of bore—no need for new pistons and rings. 
and crank cases made like new and guaranteed 
timonials, and full details on request. 
pany, Waterbury, Conn. 


‘OU AUTO JACK- 


No enlargement 
Broken cylinders 
References, tes- 
Waterbury Weld Com- 


FOUR WHEEL —Raising ¢ all four wheels simul 
taneously in 30 seconds. w garages, automcbile factories and 
assembly rooms. Write for booklet. John Nattress, 3152 Co 
lumbia Avenue, Philadelphia. 


PELLET’S MAGNETO EXCHANGE, 1461 MICHIGAN AVE. 
Chicago. All makes bought, sold, exchanged, repaired and re 
magnetized. Repairs guaranteed. Parts and coils in stock for 
all makes of magnetos. Agents for EF for Eisemann Magneto Co. 


DEMOUNTABLE RIMS, AND ALL STYLES truck tires ap 


Plied; auto wheels renewed. Meeker Manufacturing Co., Dayton, 
Ohio. 
CH: AUFFEURS, MECHANICS, AND ALL-—Make coil springs 


by hand; complete lesson with we. wk showing how: 25¢ de- 
livered; it you fail to au perfect springs, I will refund your 
money. J. B. Unser, Carthage, N.Y 

FORD AUTOMOBILE OWNERS. 
taining many useful ‘‘specialties’’ 
you money! Auto Improvements Co., 
Rhode Island. 

NOTICE, windshields, goggles, 
moisture, from steam, rain or snow, 
body, send 25¢ for pocket size cake 
quantities for showcases and windows. 
Street, Bronx, New York City r 

LIGHTNING CARBON REMOVER No valve grinding if you 
use my carbon remover in your automobile engine. A year’s sup 
ply for $1. Also best metal polish on_ the market. Special 
prices fo dealers L A, Troup, Box 170, St. Charles, Mich. 


Send for our booklet con- 
for Ford cars, which will save 
53-G Court St., Bristol, 


spectacles, kept clear from 
Autoists, engineers, every- 
Storekeepers buy large 
Trewin, 1055 Tiffany 
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TIRE SPECIALS. Guaranteed Tires. 1912 fresh stock; just 
bought an entire surplus stock. Order today while they last: 
28x3, 8.90—$2.52; 30x3, $9. a 65; 30x3%, $14—$3. "60: 32x 
3%. $15—$3.85; 34x4, ’s2 4— $4.9: Other sizes, prices in’ pro- 
portion. Write for complete it. “we ship C. 0. D. subject to 
examination upon receipt of express charges. Para Auto Tire 
Co., 1429 Michigan Ave., Chicago, Ill. 

AUTO GUARANTEED TIRES, 28x3, $9.85; tube, $2.75; 30x3, 
$10.50 tube, $2.85; 30x3%, $14.95 tube, $3.75; 32x3%, $15.75 
tube, $4.25; 33x4, $21.15 tube, $5.60; 34x4, $22.25 tube, $5.75. 
These tires are all No. 1 free from flaws or blemishes. They 
have the white tough tread. I am getting reorders from cus- 
tomers that have used them; the kind I want to sell. I shi 
receipt of 10%¢ amount of order and allow examination. na 
for complete list. Vanderpool’s, Springfield, Ohio. 

NEW TIRES. 28x3, $7.85; 30x3, $8.75; 30x3%, $11.75; 32x 
3%, 12.50 Other sizes accordingly. Get latest price bulletin. 
10% with order: balance C. O, D. Examination allowed. Auto 
Tire Brokerage eee 1037 Irving Park Boulevard, Chicago. 

TIRES, PARA RAND. GUARANTEED 3,500 MILES. 28x 
3. 502 30x3, B0x3%. $15.25; 32x3%, $16.52; 34x4, 
$24.85: 36x4, $26.60. 30% discount on’ tubes. Other sizes in 
proporiion, ‘Write for complete list. Para Auto Tire Co., 1425 
Michigan Ave., Chicago, Ill. 

MAKE YOUR OWN BRASS POLISH, Tire Cements and Pow- 
ders, Body and Top Polish, Decarbonizer, Chain 


THOR IV, 1911 demonstrator, oan. luggage catrier, emer- 
gency parts. Exceptional good hill climber and speedy. Guar- 
anteed sound condition, Rare bargain, $130. Rev. Shenken- 
berger, Allentown, Pa. 

JOHNSTON GAUGE. Greatest 1912 motorcycle improvement. 
No unexpectedly dry gasoline tank. Easily attached. Plain 
view. Always right. Circulars free. Returnable sample $1.50 
Dealers, agents, riders! A winner. System, St. Joe, Ind. 

50 GUARANTEED 1910-11 Standard make —— ee 
hauled in factory, Save you money on accessories. Send for 
bargain list. Chicago Motorcycle Works, 738 Sheridan Ro ad, 
Chicago, 

$40 BUYS A —_ Another at $100. Write for speci si 
gain I have. L. B., No. 4, Monroeville, O. — 

1911 INDIAN FOUR. Full equipment, $185. Enginee . 
leys Junction, Va. 

FOR SALE—1909 battery “4° M. M. Guaranteed 0. K, $75 
for quick cash sale ©. M. Anderson, Batavia, IIL 

WANTED, motorcycle or auto. Will trade I. C. 8. electiic 
lighting course (new) complete. 229 Columbus Street, Elyria, 0. 

WAGNER 1911 MOTORCYCLE; good condition, $140, 
Yoder. Wolcottville, Ind. 


FOR SALE. My American motorcycle, 4%-hp., good a 
Will $120. Lock Box 486, Cameron, Wis. 


Ira 


Grease Solvent, Anti-freeze Powder, Solderine Paste, 3 in 1 Oil. 
Skidoo Paint and Varnish Remover. Original, High Class Trade 
Secrets and Reliable Formulas invaluable to eve automobile 
and garage owner. The above formulas complete, *1. Satisfac- 
oo guaranteed. Liscombe Miller, Evack Chemical Works, Ma- 
rietta, Ga. 


4x4 FOUR CYLINDER $50. Four transmissions 


$10, $15, $50. Runabout body, $15. Steering gear. $15, and 
oiler, $10. New 28x3 tire, $7. Butts, Oxford, 
ew 


~‘PTIRE BARGAINS! A, ©. C. A. prices talk: _Diamond-Good- 
rich and standard makes—Guaranteed—Every for 
every rim; 28x2%, $5.00; 32x3, $8.00; 30x3, $7.00; 34x3, $9.00; 
29x3%, $10. All other sizes and tubes 
Shipped on approval. Write today for price list. Aut 
mobile and Cycle Company of America, Dept. B, 1769" ‘to 1787 
Broadway, New York City. 

“BARGAIN PRICES: SPEEDOMETERS, power tire pumps, side 
lamps, Schebler carburetors, dash coils. ete. All new, never used, 
Price list sent on request. Harry Fleishman, 54 S, Pearl St., 
Albany, N.Y. 

“$5 BUYS NEW DEVICE that repairs punctures in one min- 
ute; adds to the life of tires; no cement: agents wanted; send 
for booklet. Kimball, 112 Adams St.. Brockport, 

STORAGE BATTE RIES: : 6 volts, 60 ampere hours, “$7.10: 6 
velts, 80 amperes, $9.5 Guaranteed; other sizes also, Cosmos 
Electric Co.. 136 Liberty 

AUTOMATIC LOCK SWITCH, $5 prepaid. Yale key for plug, 
an operation. Get introductory offer. Blackburn Specialty Co., 
Strawn Bldg., Cleveland, 

“MATCHLESS AUTO ) LIGHTING SYSTEM” lights acetylene 
lamps from the seat while car runs; price $10. Agents wanted. 
Advance Motor Specialties Co., 508 8.“Dearborn, Chicago. 

MOTOR DOPE will increase your power, save gasoline, Guar- 
anteed or money refunded. $1 box, prepaid. J. D. Snyder, 
Lewistown, Penna. 

STARTOLINE—the new starting fluid will start your motor in 
coldest weather 75c per can, prepaid. Motor Supplies Co., 
304 W. Baltimore St., Baltimore, Md. 

FORD, BUICK, OVERLAND, E. M. F., Maxwell, Air-Friction 
Carbureters, drive your cars three miles per hour on high. Much 
more speed; much less gas. Starts easy in cold weather. Sat- 
isfaction or refund money, Air-Friction Carbureter Co.. Dayton, O. 

AUTOMOBILE CYLINDERS REGROUND, New Pistons and 
Rings fitted. Broken cylinders welded. Cast Iron Brazing Co., 
Manchester, N. H. 

WE MAKE A BETTER unguaranteed Automobile Tire than 
most guaranteed tires. You get exactly what you pay for. Gums, 
Fabrics and Mechanical goods. National Company, 1400 Clybourn 
Place, Chicago, Il. 

STEAM AUTO BOILERS Bought, Sold and Repaired. J. L. 
Lucas, No. 2 Fox 8t., Bridgeport, Conn, 


ss ¥c LES all — $50 up. Bicycle attachments, $15. 
K. & R. 2-Speed Hub, $10. A. L. Ericson, Hector, Minn, 
good Wiley Latshaw, Carlisle, Ind, Ind 


WAGNER MOTORCYCLE at a bargain. Never bee 
James Grey, Darlington, 8S. C. 


ANTED Motorcycle for $100 typewriter. Box 734, Nappanee, 


MOTORCYCLE BARGAINS—Twenty in first class condition. 
Vill be sold at 1912 values regardless of cost. Send for descrip- 
tive list.. 1912 catalog of motorcycle accessories just out. Line 
fresh, complete and priced right. Catalog mailed on application, 
W_D. Andrews, Buffalo, N. Y. 

“FOR § SALE—1911 Five Twin Indian, $165. 1910 Four Indian 
with magneto and clutch, $130. Both in first class condition. 
John Small, La Salle, Ill 

INDIAN BARGAIN, 1911. 5 horsepower, overhauled, 
Runkle, Tiffin, O. — 

“BARGAINS! Five 1911 Indian twins, $170, up. Indian Mo- 
tor Co., Tiffin, Ohio. 

MUST SELL, $45 takes good “Thor” Motorcycle. Husar, 334 
So. Wabash, Chicago 

1911 HARLEY, $lis: 1910 Excelsior, $95; 1910 Greyhound, 
$90; 1910 Sears, $65. Our list contains no old models or junk. 
Eveiy machine rebuilt and run like new. Scrivens, Ashtabula, 

nio. 

MOTORCYCLE CASES AND TUBES. Fully guaranteed Bai- 
ley type white tough tread, 28x2%, $8.30 tube, $2.65, by mail 
$283. Send for complete price list. I ship on receipt of 25% 
amount of order and allow examination, *Vanderpool’s Spring- 
field, Ohio, and Jacksonville, Fla. 

MOTORCYCLES, all makes, $25 and up. All machines guar- 
anteed 1 year. Send for bargain list. W. Shockey & Com- 
pany. 1019 South 16th St.. Lincoln, Nebr. 

FOR SALE—New 1911 model Reading Standard Motorcycle, 
fully equipped, only rode 90 miles, cost $285, goes at $225. 
F. W. White, Pleasant Prairie, Wis. 

BARGAIN—Four Horse Indian with magneto, $100. A. B. 
Porter, La Salle, TL 

MOTORCYCLE TIRE BARGAINS! A..C. C. A. prices talk; 
Diamond-Goodrich, G. & J., and other standard makes—Guaran- 
teed—Gridiron, Basket and Bailey Treads; 28x1%, $3.00; 28x?2, 
$4. 95; 28x2%, $5.70; 28x2%, $6.20; 26x2%, $5.45; 26x2%, $6.20 

juaranteed. Tubes ’ priced proportionately ‘low. Shipped on ap- 
proval. Don’t buy until you receive our price list! The Auto- 
mobile and Cycle Company of America, Dept. A, 1769 to 1787 
Broadway, New York City. 

MOTORCYCLES—A,. C. C. A. PRICES TALK.  Endelss vari- 
ety—Latest models—Every make—Indians, Merkels, Harleys, M. 
M.’s, hundreds others $20 up. Every machine guaranteed five 
years. Freight prepaid! Largest and only Illustrated Catalog 
published, sent free. The Automobile and Cycle Company of 


MOTORCYCLES 


SALE OF INDIAN MOTORCYCLES—’05, $25; 709, 
$75: '09 Twin, $95, 710 Twin, 5-hp., $115; 71 $125 
"11, 5-hp. Twin, $145; *11, 7-hp. Twin, $165. ar the. Toi ma- 
chines are equipped with Bosch magneto and free engines. ‘11 
Marsh Metz, $95;_'11, 4-hp. Excelsior, $125. °11, Harley David- 
son, Twin, $165. For circular describing our full line and lowest 
prices. address French, 304 W. Balto St., Balto, Md. 

“GUARANTEED TO BE RIGHT, 1910 3% M. M. Motorcycle, 
$65. 1911 Magneto, 4 Lamp and Generator, used very little, 
$135. Other bargains, write. Ekdahl & Skogiand, Geneva, TIL 


MOTORCYCLE, single cylinder, magneto, variable speed pulley, 
1911 Heitger Glass Bowl Carburetor; following articles included: 
extra tire. inner tubing, horn, goggles, gloves. leggings, packing 
rings, spark plugs, extra tool bag. exhaust valve spring. Have 
had motorcycle about one year. Good running order. Outfit cost 
$°60. Bargain at $100. James Moran, Jellico. Tennessee. 

SUPPLIES—The largest stock in America Immediate shipment. 
Lowest prices. A hundred new ideas shown in our big free cat- 
alogue P. Keller’s big book, Care and Construction of the Mo- 
toreyele, our price lic, The Motorcyclist, a yay magazine, trial 
year, 25¢. Motorcycle Co 


port, 


America, Dept. 1769-1787 Broadway, New York City. 
WANTED—500 MOTORCYCLES immediately; any make, year, 

condition. We buy for cash! Let us make a cash offer for your 

motorcycle! A. ©. C. A., 1769 Broadway, New York City. 


CONSTRUCTION, MANAGEMENT AND CARE OF MOTOR- 
CYCLES, fourth Edition by E. W. Keller; 104 pages; practical 
information for every rider or beginner. Complete on all sub- 
jects. Postpaid for 25c silver or stamps. E, W. Keller, 356 
Cedar Street, St. Paul, Minn. 


MOTORCYCLES, LOWEST PRICES, largest stock. Save deal- 
er’s profits. Buy direct from the owners. I have all makes, In- 
dians, $20 up; Marshes, $20 up. Don’t purchase any Motorcycle 
until you get my prices. All guaranteed for one year. 
213-217 West 125th St.. New York City. 

MOTORCYCLE TIRES, largest stock and lowest prices in the 
world All makes, guaranteed, from $4 up. Shipped €. 0. D. 
—examination allowed. Write today for prices and be convinced. 
Guaranteed Tire Co., 213-217 West 125th St., N. Y. City. 


MOTORCYCLES CHEAP— 50 secondhand motorcycles that must 
be sold to make room for new Shaw Motorcycles Send for spe- 
cial bargain list Shaw Manufacturing Company, Dept. 30, Gales- 
burg, Kansas. 

DON’T BUY A BICYCLE Motor Attachment until you get our 
catalog and prices. Shaw Mfg, Co., Dept. 27, Galesburg, Kansas. 


MUST SELL M. M. Motorcycle, 1910, $75. E. S., Box 82, 
Geneva, Til. 


WANTED—MOTORCYCLE, any make, year, or condition; must 
be cheap. Spillane, 211 West 125th St., New York City. 
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POPULAR MECHANICS ADVERTISING SECTION 15 


AERONAUTICS 


AVIATORS wanting to test their aeroplanes are offered free use 
of four or six cylinder Gray Eagle Motors together with free use 
our large private Aviation Park. Isn't this a fair proposition? 
1912 models ready for immediate delivery. 4 cylinder 4-horse, 
a5. New model 6 cylinder 50-horse, $675. Circular for stamp, 


Rubel Co., Louisville, Ky. 
LEADLESS MACHINE, just recovered and rewired, 


Kirkham motor, $400. 
Pupils taught. 


Radiators, $20 up, 


100 
new. Write for particulars. 


Propellers from $25 up. 
Thomas Bros. Bath. N. 
AEROPLANE OP ERATORS earn from $2,500 to $5,000 per 
year, School opens May 15th. Write for particulars as to tui- 
tion. Michigan Aeroplane Mfg. Co., 3 Grand Rapids. Mich 


-RUBEL SCHOOL OF AVIATION, at Louisville, Ky., offers 
more inducements to students than any other school. Engage- 


ments guaranteed competent graduates. New monoplanes and bi- 
planes as equipment TIilustrated booklet for stamp. 

“LIGHT, WOODEN “PROPELLERS for models, variable pitch, 
3e an inch Madrian Bros, 66 Sumner Ave., Brook- 


~ We make 
constructing 


before buying an aeroplane 
supplies. you need for 


vIs iT OU R FACTORY 
jmmediate delivery on any 


your plane. Big illustrated catalogue 8¢ stamps. Rubel Co., 
Louisville, Ky. 
HEADQUARTERS. Big machines and little models. Parts, 


plans. 164 North Wabash Avenue, Renton’s Chicago Aero Works. 
Newest catalog for stamp. 

=FOUR-CYLINDER AEROPLANE ENGINE. Three wheels with 
tires. Propeller. Pair ten dollar racing skates. Number 3 
Cooke Teler Lens All new. Will sell for one half to one fourth 
cost, or trade. Frank Smith, Route 9, Clinton, Mo. 

“3 CYLINDER ANZANI MOTOR, $100. Propeller, 7% by 6 ft. 
piteh bored to fit Roberts Motor, $35. G, Walter, 935 Broad- 
way, Denver, Colo 

AVIATION ASSOCIATION OF AMERICA promotes model and 
kite-flying. gliding No dues. Particulars free. 601 Columbia 
Building, St. Louis. 

FOR SAL E—1911 Detroit Aeroplane Motor, 
been used. $200 cash. J. R. 

‘anada. 

WE ARE THE E LARGEST, hence the best and cheapest, Every- 
t for aircraft. For wheels, propellers, tanks, steering wheels, 
control pulleys, aluminum fittings or what you need. Turnbuckles 
—all kinds and sizes, Rust proof, Curtiss type, %: 5 per hun- 
dred. 8 stamps for sample. Farman, Wright or Curtiss running 
gears complete with tires, $48.50; shop blue prints of all standard 
machines, $1.75 per set. Heath Aeria! Vehicle Co.. Chicago. 

“TEVERYTHING AVIATIC,” a splendidly illustrated book con- 
taining Completely Revised Aeronautical Dictionary, Hydroaero- 
planes, Pontoons, Biplanes, Monoplanes, Running Gears, Motors, 
aa. Gliders, Models and every kind of Supplies for Names 
and Addresses of six contemplating or building aeroplanes and 
four Ted stamps. Aeronautical Motors bought, sold_and ex- 
changed. Hamilton Aero Manufacturing Co.. Seattle, Wash. 

WRIGHT MODEL, 3 ft. biplane—complete plan drawn to scale 
with full instructions for building the only Wright model that 
positively flies. 25c. Drawing and directions for 3 ft. model 
Bleriot monoplane, 15c. Our new 40-page catalog, 5c. None 
free. Ideal Aeroplane & Supply Co., 82% West Broadway, New 
York. 


‘complete ready to 
Hendrickson, Ed- 


TOY AIRSHIP FOR SALE—Crane’s Yankee Flyer. A good 
investment for a map or boy to make a fortune in his own home. 
The best money-making toy on the market Can prove it. In- 
vestigate. Louis L. Crane, 259 9th street. Brooklyn, N.Y. 


“NURU the new rubber strands for models, 30% more power, 
25% more turns. As used on English racing models, price (Grade 
2) 50 feet, 75c; 150 feet, $2. List of gasoline engines or racing 
models, 2c. A. Melcombe. 02 Seventh. Seattle, Wash. 

MANUFACTURERS OF STREAMLINE 
Biplanes, also propellers and motors. Information 
given. Hoover-Conrow Aeroplane Company, Atlanta. Georgia. 

CHAMPION RACER OF “CECIL PEOLI.”” Holds official rec- 
ord of 1,691 ft. Unofficial, 2,500 ft. Plan drawn to scale with 
instructions for building and flying, 25c. Ideal Aeroplane & 
Supply Co.. 8214 West Broadway, New York. 


cheerfully 


MONOPLANES and 


: BALLOONS AND PARACHUTES. Raub and Longo, Colum- 
Ohio. 

TURBOGNOME Aeromodel Engine, $3. Cedar 
Valley Aeromotor Co., Box 197-A, Waterloo, Lowa 
WOODWORK RIE FRE Pontoons, Wheels, etc., made 
to fit your model aeroplane Catalogue for stamp. Model Rib 
Co., 6 Kimbark Ave., Chicago, Ill 

Be ILD AN AEROGLIDER and fly, simplest, inexpensive, 22 
feet wide. Designs, instructions, 50c. Aeroglider Co., Box 262, 
Graud Rapids, Mich 

AEROPLANE MOTORS and propeilers, Raub and Longu, Co- 
lumbus, Ohio, 

ONE 1912 Wright Type Gli 2. ready Cen- 
tral Aeronautical Supply Co., 711 Princeton 

AERONAUTIC AL Aviators wanted, ex ‘perienced and inexperi- 


enced, by aeroplane factory. 
Chicago. 

AEROPLANES AND 
Raub and Longo, Columbus, Ohio. iat 

WORKING DRAWINGS AND DESCRIPTION 
mont’s monoplane or Wright's biplane. 
for twenty-five. Hibline, 708 W 
PATENTS SECURED on Aeronautical Inventions. C. L. Par- 
ker, 910 G. St., Washington, D. C 

SEE WHAT WE SAY under “Patent” 
ney, Washington. 


plQPEL AEROPLANES, HOW TO MAKE AND FLY THEM. 

W. Twining. Consisting of 5 sheets of scaled drawings, show- 

ing three different models, with descriptive booklet. By mail 55c. 
Popular Mechanics Book Dept., Chicago. 


“VEHICLES OF THE AIR,” the newest and only 
contribution to the literature ot aeronautics, 
ing plans of all successful modern flying machines 
500 pages, 
book published containing every known fact of this 
subject. Size. 9x5% inches. Price $2.50 net. 
extra. Popular Mec hanics Book Dept., Chicago. 


Aerocraft Co., 117 North Dearborn, 


SUPPLIES. Ten cents for catalogue 


of Santos-Du- 
Fifteen cents each, both 
Lafayette, Baltimore, Maryland 


heading. Swifi, Attor- 


up-to-date 
contains large work- 
This book of 
140 half-tone photographs and 130 drawings is the only 
interesting 
postage 25 cents 


AND PERIODICALS 
GAS ENGINE TROUBLES 


AND: “INSTALLATION, Cloth, 
$1.00; flexible leather, $1.50; Automobile Troubles and How to 
Remedy Them. Cloth, $1.00: leather, $1.50. Eight other prac- 
tical and reliable mechanical books. Send for circular. Chas. 
Cc. Thompson Co., Dept. C, 1126 8. Wabash Ave.. Chicago 

“SCHEMER,” Alliance, Ohio, a magazine of live $cheme$; 
14th year; 48 pages _monthly; year 50c: 2 samples, léc: none free, 

BOOK WITHOUT ALGEBRA. Machinist and tool makers’ | in- 
structor. Agents wanted. N. Covert, Beaver Falls, Pa. 


“THE ROADMAN’S GUIDE is the latest and best. money -mak- 


ing book ever published: descriptive circular free. A. Beers, 
Bradley Beach. New Jersey. 

STEEL TEMPERING BOOK for mechanics, and Mechanical 
Digest one year, special offer, 25c. Mechanical Digest, Grand 
Rapids, Mich. 

NEW BOOK, “JANE,” lc. Catalog of books and den pic- 
tures free. Bond Pub. Co.,_ A 5, Columbus, O 


FASCINATING 
zart_ St., Chicago 

THE PROGRESSIVE MACHINIST'S MANUAL. Vest pocket 
ready reference of most needed Rules and Tables. also valuable 
General and Economic information. List of representative shops 
throughout the Country. 16 Colored Maps. Blank Memoranda, 
ete. 120 pages, size 5%x2%. Leather finished covers. Price 
35e. Circular on request. Wm, Cuthbertson, 39 Springside Ave., 
Pittsfield, Mass. 

THE SCIENTIFIC DIGEST, a monthly review. profusely illus- 
trated, of the most interesting articles in all the leading foreign 
and domestic scientific publications. Automobiling, Motor Boat- 
ing, Aviation, the Wonders of Science, the Marvels of Engineer- 
ing, the Romances of Mining and Invention—in fact, the cream 
of the whole world’s scientific literature, simply told and with 
all the dull part left out. Ask for it at.News-stands, or send us 
a dollar, at our risk, for a year’s subse ription. The Scientific 


‘BOOKS. Send stamp. Paul Duff, 2712 Mo 


SPECIAL PRICES Rubber 1/16 inch, 2 feet, le: 
5e inch. Send 2c for catalog. No postals. 

Co., 1038 Broadway, Brooklyn. N.Y. 
NTS brings our new, up-to-the-minute catalog, 40 pages, 
fully illustrated, includes rules for holding model contests. None 


earved pro- 


oe Ideal Aeroplane & Supply Co., 82% West Broadway, New 
ork. 

SMYTH MODEL BIPLANES, silk wings, high power motor, 
fly 150 ft. Price 65¢ postpaid. Mason Smyth, Cleveland Ave.. 
Binghamton, N. Y. 

BICYCLE MONOPLANE BLUE PRINTS, 30c Thomas Hof 


meister, Raspeburg, 
BOLTS—1/20th inch diameter, 20 cents dozen 
nautical Supply Co., 7116 Princeton Ave.. Chicago 
AERO-DYNAMICS— Powerful lifting and suspension forces 

wered. Solution of commercial and mechanical flight prob- 
lems. Invaluable treatise compiled by competent engineer de- 
wribing best rotary aero motors with working drawing plates. 


Central Aero- 


- edition, one dollar. Edgar Holmes, 350 Acoma, Denver, 

BATES 2 CYLINDER Aeroplane Motors for Demoiselle and 
Nieuport Monoplanes. The only successful two cylinder aero- 
Plane motor in America. Catalog for stamps. Carl Bates, 104 
West Oak St.. Chicago, Minois. 


LEARN TO. FLY in the only successful independent Aero school 

in the country. Students turned out last year are ma king good. 

for descriptive circular. Benoist School of Aviation, Uni- 
versity City, St. Louis, Mo. 


Digest. Dept. A, Kansas | City, 7. Mo 

FOX AND HOUND- Monthly M Magazine about Fox, Wolf, Coon, 
Possum, Mink and Rabbit Hounds: has Beagle Department: $1 
year. Sample free. Ask your newsdealer for a copy. Fox and 
Hound, Desk P. Decatur, Tl 

CYCLOPEDIA of Automobile Engineering. New, cost $12.80. 
Will_take $8. J. F. Dodson, Lone Tree, Iowa 


GET NEXT—KNOWLEDGE WORKS $2.50 


for 10c. 142 Red Hot Secrets exposed. Value guaranteed. F. 
& S. Co- Operative . Asseciation, nh, Box 605, Columbus ae, 
IMMORTALITY CERTAIN. Edwin Markham says:  “‘Swed- 


enborg gives the spiritual calculus of the Unseen 
enborg’s great work on immortality, 400 pages, fifteen cents, 
postpaid. Pastor Landenberger, Windsor Place, St. Louis. Mo 

HAVE YOU READ “HOW TO SUCCEED?” ft is the greatest 
satire ever written on the get-rich-quick mania. 15 cents post- 
paid A. Ruhnau, Dept. 20. 280 Columbus Ave.. New York. 


ANY BOOK IN PRINT. Best prices. Send us your orders. 
Charles St., New Orleans, La 


Hill’s Book Store, 108 St. 

HYDE’S TELEPHONE TROUBLES and how to tind 
Price, 25 cents. Hyde & Co., 
Milwaukee Wis, 

BUILD YOURSELF A BOAT. A Racing Cat or Speed Launch. 
Send for catalogue. Yacht and Boatbuilding Books. Rudder 
Publishing Co., 3 Hudson Bt New York, 4 

ENGINEERS’ questions and answers for license. by Hobson, 
for twenty-five cents. postpaid. Send stamps. Reilly's Book 
Store, Philadelphia, Pa. 


World.” 


them. 
Telephone Bldg., 183 Sth &t., 
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EDUCATIONAL AND INSTRUCTION 


LEARN STORY WRITING. Stories bring big money. By our 
methcd of instruction, one with an. average education can tearn. 
Instruction by mail. Payments liberal. Cost low. Utilize your 
spare time in a profitable, pleasant and enjoyable manner. Write 
for Booklet 25, Intercontinental University, Washington, D. C. 


DON’T BUY THAT BOOK. We loan standard books by mail. 
You can buy or return them. We plan short courses of reading 
for you free. Self-help; business; health; house, home and field; 
economic and social problems; books for writers and speakers: 
religion; science, ete, Lists and bi-weekly Library Critic on re- 
quest. Oriental Esoteric Library, 119, Washington, D. C. 

FREE TUITION BY MAIL: Civil Service, Drawing, Engineer- 
ing, Electric Wiring, Agricultural, Poultry, Normal, Academic, 
Book-keeping. Shorthand Courses. Matriculation, $5. Tuition 
free to first applicants. Apply to Carnegie College, Rogers, Ohio. 

DO YOU WISH TO LEARN practical, everyday electricity by 
the most modern method of instruction? yrite us; we will send 
you sample pages of the Branch method of teaching it. The Jo- 
—_ G. Branch School of Engineering, 21 E. Van Buren St., 

cago. 


$100 TO $500 MONTHLY made fitting eyeglasses, Short, easy 
mail course. Handsome diploma. Reduced tuition, Big de- 
mand for opticians. Best — easiest money making business. 
Quick sales. Tremendous profits. We aid you to start. Write 
today for free booklet ‘*4.’’ National Optical College, St. Louis, 


LEARN TO WRITE STORIES ~ AND ARTICLES, jreat de- 
mand if well written. We teach you thoroughly by mail. We 

ist you in marketing your Mss. rite for catalog 141. 
Emerson School, Battle Creek, Mich. 

GO ON THE STAGE. Vaudeville career offered you, Experi- 
ence unnecessary. Free personal advice and assistance. Instruc- 
ae I vaudeville book free. Write today. Prof, La Delle, Decatur, 

ndiana, 


UNCLE SAM IS A 


LIBERAL EMPLOYER, Qualify for a Gov- 
ernment position We Prepare you by mail for any Civil Service 
Examination. Write today for free Booklet 32. Capital Civil 
Service School, Washingtno, D. C. 

LEARN SIGN WRITING—Sign writers make big money; my 
complete course, $1. Write for full particulars, S, M. Erbar, 
Dept. A, Red Wing, Minn. 

SIMPLIS SHORTHAND taught in your own_home. Mos 
rapid, simple, easiest learned. Plain as print. Detailed A —~ 
free. Dept. “‘C,” Churchill’s Institute, Grand Rapids, 
Mich. 


IN CONNECTION WITH YOUR CLERICAL WORK we show 
you how to earn $10 to $15 per week and hold your position be- 
sides. No canvassing. We, as manufacturers of patenied spe- 
cialties, have new easy mail order plans that can be carried on 
in your own home to keep the factories busy. Large profits, 
Small capital. If yo are one-of-the-want-to-go-ahead kind 
write today for catalogue (copyrighted) plans and sworn state- 
ment. J. M. Pease Mfg. Co., 555 Pease Bldg, Michigan St., 
Buffalo, N. Y. 


RAPID CALCULATION MADE EASY—Pupils puzzle profes. 
sors. Teachers taken to task. Decimals, fractions and mixeg 
numbers multiplied at a glance. Our modus operandi shows you 
how. Price, $1. Examples and particulars, lc. Aspen Sales 
Co., 4320 Aspen St., Philadelphia, Pa. 


AMERICA’S FINEST PENMAN teaches rapid, tireless buygj- 
ness writing by mail. The position-securing, salary-raising kind, 
— journal free. Francis B. Courtney, Cedar Rapids, 
owa. 


BE PROSPEROUS—Learn show card and sign writing. Eas 
method. Particulars free. Thurber, Box 516, Bar Harbor, Maine 

LEARN SHOW CARD WRITING by_ mail, complete course, §§, 
Circulars free. I. S. C., Okin Bldg., Newark, N. J. 


YOU CAN WRITE 100 WORDS a minute without knowing 
Shorthand. My new method, Abbreviated Longhand, simpler than 
the simplest shorthand, tried and approved by thousands. Your 
money back if not delighted. Sample lessons 20c. Full particu- 
lars free. Write today. A. B. Weaver, Court Reporter, Dept. ¢, 
Buffalo, N. Y. 

EDUCATION? Learn typewriting. 
“Typewriters.”’ _Atchison. 


ELECTROPLATING. Learn this useful occupation from our 
112-page treatise. It is “‘written so you can understand it” and 
will enable the humblest beginner to make a start. Price, 50e 
postpaid. Popular Mechanics Book Dept., Chicago. 


BEST SHORTHAND BOOK for home study. Thousands of 
successful stenographers learned from it; so can you! Pitman 
system complete, cloth bound, handy size, finest engraving, spe- 
cially arranged for self-instruction. Price, $1. Every book con- 
tains coupon entitling the purchaser to receive one month's prac- 
tical instruction by mail. Lessons given by the author, Eldon 
Moran, our best known American Shorthand Instructor. Students 
are introduced and forrespond with each other. The time 

gin is Now. Young people succeed well. Book well worth $1; 
besides, mail lesson worth $2 will be received without extra cost. 
Book and lessons sent immediately upon receipt of order 
Address Popular Mechanics Book Dept., Chicago. 


See what I say under 


WRITE IDEAS for moving picture plays, Make $50 weekly 
in spare time. No experience or literary excellence necessary. 
Fasy, fascinating woeth, We'll show you how. National Authors 
Institute, 233 Gaiety Theatre Bldg., New York. 

I TEACH PRACTICAL a by mail. Also coach 
bookkeepers in efficiency methods. E, Zimmerman, Consult- 
ing Accountant, Chicago, 

WRITE MOTION PICTURE PLAYS. Anyone, anywhere, can 
do this work. Big demand. Complete instructions, 10c. Silver- 
man Pub. Co., 48 Clinton St., New York. 


COLLECTIONS 


DO ANY CREDIT BUSINESS? Then you need the ‘Follow 
Them Up Yourself’’ Collection System. Outfits for six slow ac- 
counts, with follow-up device, 50 cents. Bankers’ & Merchants’ 
Commercial Agency, Dept. D, Independence, Iowa. 


TRADE SCHOOLS 


SINGING LESSONS 1 by mail. Learn “‘how to produce rich, 
pure tones.” 4 lessons mailed on receipt of $1.00. A, Francke, 
Voice Builder, 3405 N. Clark St., Chicago, Tl. 

CROSS REAL ESTATE COURSE, $3. George Winstel, 1624 
Pleasant Street, Cincinnati, Ohio. 

NEW BOOK. Modern Show Card Lettering with practical ia- 
struction. Standard alphabets and four hundred illustrations of 
show cards and price tickets in pen and brush_work, rice one 
dollar, prepaid. Catalogue free. Address, W. A. Thompson, 
Pontiac, Mich. 

PARAGON SHORTHAND. Learned in one week. 
invention by expert stenographer—Not by mere theorist. Writers 
in Government employ. Speed capacity beyond reach of the hand. 
Paragon Shorthand Institute, 1432 Camp St., New Orleans, La. 

WANTED—STUDENTS to study Chiropractic. Course short 
and inexpensive. Field unlimited and unopposed. Antigo School 
ef Chiropractic, Antigo, Wisconsin. 

MECHANICAL DRAWING. THE WARNER SYSTEM, makes 
expert draftsmen; if you are earning less than $25 per week, we 
can increase your salary; send for particulars, Address The 
Warner System, Dept. 693, Kalamazoo, Mich. 

DANCING: Waltz and Two-Step. Anyone can learn. Com- 
prehensive instructions, 50 cents. Box 186, Mattoon, Tilinois. 

STUDY: Prepare yourself for entrance to Medical, Pharmacy, 
Law, Engineering Schools. Residential or Home Study Corre- 
spondence courses. University affiliatien; self-supporting plans. 
Address Brooks Classical School. 1017 Schiller Bldg.. Chicago. 


“CLAY MODELING self taught at home, simple and advanced 
lessons. Modeling manuals and tools, $1.50. Modeling clay. 
any quantity, .05 pound. Free circular sent. Dotson Studio, 


Valuable 


LEARN ALGEBRA. 
toon, Tl. 

LEARN PEN LETTERING and Designing by mail. Profitable 
work. Send stamp. Artist, 28 Main Street. Tarrytown, NM. Y. 


$1 BRINGS $30 Course in Acting. Great Theatrical Education. 
Nilo, Kalamazoo, Michigan. 


Lessons, ten cents. Horace Cooke, Mat- 


YOU ARE WANTED for government positions. $80. 00 month 
to commence. Annual vacations. Short hours No “‘layoffs.” 
Common education sufficient. Over 12,000 appointments coming. 
Influence unhecessary. Send postal immediately for free list of 
positions open, with description. Franklin Institute, Dept. W 22, 
Rochester, N. Y. 

SIGN WRITING. Earn $35 weekly. $30 course now $5, Par- 
ticulars free. Howard Lettering School, Owatonna, Minn. 

LINOTYPE OPERATORS earn $1,200 per year, and are al- 
ways in demand. This desirable trade can be mastered day or 
evening. Booklet “A’’ on request. Empire School, 419 First 
Ave.. New York. 

AUTOMOBILE SCHOOL. You learn with your hands under the 
superintendence of the best instructors obtainable at the Chicago 
School of Motoring. Write for particulars. F, E. Edwards, Inst., 
Dept. “‘B,”” 1619 Michigan Ave., Chicago, TIL. 


DIAMONDS, WATCHES AND JEWELRY 


GENUINE, PERFECT CUT DIAMONDS can now be purchased 
direct from the importer at 15 per cent less than wholesale, ot 
about half the price of retail jewelers. Here are the lowest prices 
in the world: .* karat, $8.2 % karat, $17.50; % karat, $45; 
1 karat, $97.5) Hundreds of latest styles, all’ 14k solid gold 
mountings to pe. from. Ladies Engagement ring, % karat 
diamond, special price complete $10. Gentlemen’s ring, special 
with % karat diamond, complete $12. g 
fund your money, with every diamond. We ship 0. D., priv- 
ilege of examination, Full information in_ our remanal free 
Diamond Bock. Established 33 years. L. Basch & Co., Dept. 
B-340_ 340 S. State St.. Chicago, Til. See our display ad on page 116. 


SEVEN- IN-IN- New novelty i in jewelry, Searf-pin each day 


of week. Seven imported stones match any color tie. Great Holl- 
day Novelty, Agents wanted. Investigate. Weeks, 3344, Boston, 
Mass. 

BLACKSMITHS 


WERE YOU BORN under a lucky star? Our character book 
explains the zodiacal and planetary influences you were born un- 
der. It also gives your good and adverse days for 1912, how to 
plant by the signs, birthstones, birthcolors, etc. This little mes- 
senger of truth sent for 10c (silver). Give birthdate. School of 
Astrology, Book Dept., Boise, Idaho. 


FOR SALE—I. C. 8S. Mechanical Draftsman’s Course with 
prec. * faiek, Astoria, Ore. 


GOOD BLACKSMITHS ARE SCARCE and few learning the 
trade and the blacksmiths must make the tools for all—from 
surgeon to the safe blower. Buy Toy’s Modern Methods Forging 
and Welding different kinds of steel solid, and doing all hard 
jobs easy, also hardening and tempering to a standard by colored 


sents. Any smith can be an expert. That means good jobs and 
big money. All for one dollar. Send for yaluable samples free. 
W. M. Toy. Sidney, Ohio. 


mathematics. Half price, cost $78.40. J. W. 

TELEPHONE PRACTICE. Complete instruction by mail: qual- 
ifies men for quick advancement to high position. Write for par- 
ticulars, The Sinclair School of Telephony, Cambridgeport. Mass. 


Holds any 
Write manufae- 


THE BEST BLACKSMITH TONG in the world 
shaped iron tight, without any grip of the hand. 
turers. Eureka Tong Co., Tupelo, Miss 
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PICTURES AND POST ncaa 


10 BEAUTIFUL POSTCARDS—Your name on in gold, and 
name in our exchange club. You'll get cards from everywhere. 
Only 10c. Mills’ Ozark Club, Teresita, _Mo. a 
“REST COLORED VIEW POST CARDS.  distorical, scenic, 
‘all over the world, 10 cents for samples and catalogue. 20,000 
subjects. Standard Card Co., Haverhill, Mass. 

, J REALLY WANT to exchange post cards, try our 
BBY, Lists circulate in many countries. Membership, 
Halcyon Club, Box 135, Erie, Pa. 


“KEEP UP WITH THE TIMES, read the world happenings. 
“The International Monthly’’ contains them, also large exchange 
list. Copy and membership 10c. International Post Card Ex- 
change, Endicott, New York. 
“SEND 3c for genuine post card photograph of Mt. Baker. 
Banner Realty Co.. Bellingham, _Washington. 


15 FASCIN ATING PHOTOS of beautiful women 
Real classy. National Art Co., 421 East 77th St., 


5 for 10¢, 
New York 


NITED. To exchange post card views. Raymond Hewes, 
an N. 44th Ct., _ Chicago. 
21 BEAUTIFU L POSTCARDS, Coin-Stamp Value Book,—two 
dimes. John Hellwig, 49 Clinton St., Albany, N. Y. 
HIGH GRADE POST CARDS, assorted designs, 20 for 10c. 
Flodoco Co., P. St., Lincoln, Neb. 
NHEA [RD ) OF OFFER—10 valuable secrets and 15 5 beau- 
am of N. ¥. for 15 l5e. Ben L Levy, 49 Maiden Lane, __N. 


SEND 25c for 25 Post Cards “and our catalogue, with @ agents” 
terms. A. S. Mankin & Co., Alexandria, _Va 


100 ASSORTED POST CARDS DP! prepaid 30 cents. Satisfaction 
guaranteed. Otto Bremer, 802 Osborn. Burlington, | ee 
10 PERFUMED | POST CARDS. Your name in| gold, 10c. 
N. Blocmington Co.. Bloomington. 
NATURE, STU DIES, photographs. Sample 30c coin. Box 
Ind. 
~BEAUTIFU L COLORBD POST CARDS = showing ¢ gigantic water 
power dam across Mississippi river at Keokuk. Greater than Ni- 
agara. Views also show old rs Lock before building of 
dam. A rare collection. Set of six, 25¢ silver. Western Com- 
mercial Company, Keokuk, Iowa. 

POST CARD COLLECTORS—Are you interested in the Pan- 
ama Pacific Exposition 1915? We will show you how to have 
your way paid. Send two cent stamp. California Travel Club, 
San Francisco, Cal. 

POST. CARD VIEWS—12 Mississippi river scenes, 25¢. All 
beautifully colored. Best cards made. Money back if not satis- 
factory. Catalogue for stamp. J. H. Gorham, Needham, Mass. 

POSTCARDS: BARGAINS, DANDIES, $1 per thousand. Sam- 
ple hundred, prepaid, 25c. Write for bargain list, Van Buren 
Supply Co., 400 Crane Building. Racine, Wis. 
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CAMERAS, PHOTO SUPPLIES, ETC. 


CASH AND THE CAMERA—247 Vital Pointers on How to 
Make Your Camera Pay. Describes vividly clearly, every step 
from selecting subject to selling print—tells how to make and 
get $1 to $15 each. Whether for profit or pleasure, absolutely in- 
valuable to camera owners. Circulars free: or, send $1 bill now 
for book prepaid, and I'll include names, requirements and prices 

1 by over 35 buyers, free. A. S. Dudley, Publisher, Box 
5G, Philadelphia, Pa. 


10¢ per roll. All sizes. Prints: 24%x3%, 

4c: 34x5% and 4x5, Se. On post 

Se. Prompt “returns. ‘Highest grade work. Send 2 nega- 

tives and will print free as sample. G. R. Hoke, 1509 E. 63rd 
St. ‘hic ago. 


$ DEVELOPED F FREE. Velox Prints up to 4x5, three 
cents each. Special offer. Beautiful Handcolored Enlarged Panel 
from your favorite negative free with dollar order. Colonial Art 
Company, 1516 St. Louis Ave., St. Louis, _ Mo. 


ENLARGEMENTS FREE. Developing films 10c, prints 3c, 
a Se. Improved methods. Photolectric Shop, Rock Island, 


5x7 TELE-PHOTO POCO Plastigmat and Tele-Photo Lens, 
ete. Cost over $100, for $50. 5B Al-Vista Panoramic and case, 
$10. Stamp for oe. __Lispenara Horton, Hyde Park, N. Y. 


PHOTO POSTALS. Copies from any picture. for 25¢ c 
dozen. Original , Edwin Brown, 805 E. St 
Springfield, Il, 


AMATEUR PHOTOGRAPHERS! Have your Vacation films fin 
ished on post cards. Send 35¢ and films for 12 cards, ; = 
Bragg, Alste ad. N. H. 


FOR SALE Camera Outfit, $16. Post ca ecard size. Harry 
Williams, St. Johns. Michigan, 


4-A SPECIAL KODAK, Goerz-Dagor lens, focal plane shutter; 
perfect condition, new, Cost $125.00. Sell $75. Enoch J, Mills, 
Drake, Colo. 


GOING TO BUY A CAMERA? Postal brings catalog and full 
information. L. J. | Peabe dy, 278 Devonshire St., Boston. 
“LEARN TO TRANSFER PHOTOS to watch cases, chinaware, 


sofa pillows, etc. Five excellent formulas and complete instruc- 
tions, 25 cents. . iP. _ Benson Stewartville, Minn. 


AZO PHOTO P POST CARDS, 100 of one subject $1.50 (dozen 
48c). Made from your negatives—all size films, 5x7 plates only 
Sample made free. Best enlargements 30c. Films developed, 5c. 
Caulkins Photo Works, Box 32 Oneonta, N. ¥ 


THE DAVIS WAY OF DOING BU SINESS, expert developing. 


Highest quality papers. Costs no more than ordinary work. Trial 
er ; & 6 exposure film finished, 25c. Davis Photo Co., Deposit, 
¥. 


~~ TRICK PHOTOGRAPHY for amateurs or professionals, kodaks 
or cameras. Ten latest tricks which mystify everybody. Complete 
instructions postpaid 25 cents. C. M. Shigley, Columbus, Ohio 


50 POST CARDS showing trip. p around 1 the world, 42c postpaid, 
Econo Co., Box 321, Charlotte, N. C. 

BEAUTIFUL COLORED POST CARD VIEWS of the Famous 
Furniture City, 12 assorted, 10c. Ideal Book Co., 719, 5th Ave., 
Grand Rapids, Mich. BANS 

SELL “STAGE BEAUTY” POSES. Particulars for stamp. 
Gordon Art Co., Dept. P, New York City. 

“TALKING PORTRAITS!” I will mail my famous ‘‘Sepas’’ 
portraits in colors of yourself or loved ones free on approval; if 
delighted pay half price! Write for astonishing offer! Chas. 
Bruck, Artist, Palmerton, Pa. 

THE TRAVELLERS POST CARD EXCHANGE has members 
in Holland, Wales, New Zealand, Egypt, France and everywhere. 
Membership 10c. 3508 Carroll Ave., Chicago, Tl 

16 yy Oy HIGH GRADE Post Cards, all kinds, big assort- 
ment, 16 for 10c. 50 for 25c; money makers. Morrison & Co., 
Macon, Mo. 


FOR SALE—Photograpiiic outfit, For particulars address Ollie 
Farnam, Three Rivers, Michigan. 


PHOTOISMS—The Photographic Monthly. Good articles, illus- 
trations, prizes, competitions. Send 50¢ now for year’s subscrip- 
tion. Photoisms, 28 John St., New York, 


AMATEUR PHOTOGRAPHERS. Send 2¢ stamp fer copy of 
monthly. Exposure Guide. €. Dum, 74 Guilford Avenue, Colum- 
bus, Ohio. 


HEADQUARTERS FOR EXCHANGING and _ selling second 
hand cameras and lenses, Complete line of Kodaks, Century. 
Premo and Graflex Cameras and supplies. For 3c in stamps we'll 
send you illustrated catalogue and special bargain list, “is 
Gloeckner & Newby 171 Broadway, New York City 


LET FROSS HIMSELF develop your films. A photographic ex 
Pert of fifteen years’ practical experience, his personal attention 
guaranteed. Fross Quality Developing and Printing. Rolls, 15c 
Prints, 2c to 5c. Standard Photo Supply Co.. Chicago 


PHOTOS—Pretty girls in ‘bewitching poses.” 12 for 4 
for 10c. Curtis Co., 148 West Seventy-third Street, Chicago. 


WANTED—Small Revolving Back Grafiex, No. 10 or 27. 225 
W. Cedar, Kalamazoo 


YOU'LL GET CARDS from’ everywhere. Membership 10c. 
Idaho Card Exchange. Dept. K, Box 906, Boise, Idaho 


POST CARD COLLECTORS. Get our Catalog of Lighthouse 
Post Cards. We have the largest assortment of these cards of 
any firm in the world. We can also supply cards of Irish scen- 
ery, etc. Lists for two-cent stamp, or send 25¢ for Mst and 12 
sample cards, The Lighthouse, Dept. P. M., Linenhall Street, 
Belfast, Ireland. 


DUPLICATORS AND ‘DUPLICATING DEVICES 


MAKE MONEY WITH YOUR KODAK oor Camera, any size, 
working for us in your spare time Send 25¢ for complete plans 
and working instructions Standard Photo yo Co., Dept. A, 
Chicago. 

ATTENTION PHOTOGRAPHERS--Special Intensifier formula, 
25¢: worth dollars. C. G. Lewis, Fairview Hotel, Detroit, Mich 

KODAK FILMS DEVELOPED, 10c per roll, any size. Prompt 
attention given mail orders. Prints 2%x3% to 3%x4%. Se: 4x 
to 3%x5%, 4c. J. M. Manning, Box B, 1062 Third Ave., Slew 
York City 


ROTARY NEOSTYLES and “Underwood Duplicators. almost new, 
with supplies, $20. Office Appliance Co.. __ Boston, Mass 


HECTOGRAPHS EASILY MADE. Expense about 25¢. Com- 
plete instructions (three different processes), 25c. Free bargain 


cirenlars. ‘‘Barstow.”’ 514 23rd Street. Oakland, Calif 
aa to get a _Eeeiogresh that will make 150 copies in 10 min- 
utes; letter size, $2. Write for circular. Heyer Duplicator 


Co., 118 No. Salle "Bt. Chicago. 


FLOUR AND FEED MILLING MACHINERY 


SPECIAL BARGAINS IN SECOND HAND: Attiriton Mills, 
Burr Mills, Crushers, Corn Shellers, Bran Dusters, Dust Collect- 
os, Purifiers, Reels, Double, Single, 2 and 3-pair High Roller 
Mills, Sieve Bolters, Receiving Separators, Scourers, etc. Write 
for description and prices. Sprout, Waldron & Co., P. 0. Bos 
429, Muncy, Pa. 


WE BUY, SELL AND EXCHANGE. Bargains in Microscopes, 
Telescopes, Field Glasses, Cameras, etc. Catalogue and Bargain 
ist free. Kahn & Co., Established 1850. 26 John St., New 

orl 


CEMENT 


THIRTY MILLION SCREWS held in wood, concrete, ete. by 
Richmond Screw Anchors. Samples, ten cents. Richmond Screw 
Anchor Company, 9 Chure' h Street, New York 


~ FORTY CENTS M. AKES MACHINE. making building stones. 
Directions and licenes fifty cents. William Barten, Gordon, 
Nebr. 


IF YOU WANT the best information on cement and concrete 
construction, subscribe for Concrete, leading cement and concrete 
monthly. Sample copy, 10 cents. Yearly subscripticn, $1.00. 
Conerete, 135 Newberry Bldg., Detroit, Mich. 
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BUSINESS OPPORTUNITIES 


50 WEEKLY PROFIT—Your opportunity—act now. Be a 


“‘one minute’’ post card photo, rr New process. No experi- 
ence. No canvassing. Work all or spare time—travel ‘or at home. 
Mandel Post Card Machine makes photos direct on post cards 
without using plates or films. Takes, finishes and delivers 3 
photos a minute, right on the spot. Wonderful invention, Tre- 
mendous money-making opportunities everywhere. 500% profits 
and no expense, Start this $2,000 to $5,000 business of your own 
on a total investment of only $26. Write today for particulars, 
free—learn more about this 6 lb, “‘portable post card gallery.” 
Chicago Ferrotype Co., Dept. 121, Chicago, Ill. 


GOOD COMMISSION: Agents and energetic employes can make 


same suggesting to big manufacturers and shippers Safety Steel 
Seal which trade leaders use extensively. Stops pilfering cases, 
packages, bags, barrels: refilling bottles, gallons; protects against 
imitations and substitutions. Attractive finish with individual em- 
bossing, also helps effectively advertising liquors, sweets, toilet 
requisites, provisions, etc. Write J. Lunzer & Co., 42 Broadway, 
New York. 

FOR SALE: Manufacturing business of washing machine for 
éteam laundries, patented, well known and used east of the Mis- 
sissippi river. It does 50% more work than the old style ma- 
chine. Manufactured at proftt, 75%; have enough orders now to 
pay 6% on $10,000 for year. Price $15,000. or will sell state 
rights for one or more states. L. R. English, Baltimore, Maryland. 


MAKE MORE MONEY! Start mail business: operate “Silent 
Salesman”’ system; can be done in spare time and the possibili- 
ties are unlimited. But don’t invest any money in the mail busi- 
ness until you read ‘‘Booster,’’ for ‘‘The Booster’ starts you in 
business for yourself; puts you next to the best money making 
propositions on earth—ones that get you the money. Get away 


from wage slavery! Send 10c for two months’ trial subscription 


and start something. Booster Magazine, 360 Northwestern Build- 
ing, Chicago. 

ONE of the largest painting and sign businesses in St. Louis, 
established 48 years and yielding large revenue; present owner in- 
herited business and must sell on account of other business in 
California; will sacrifice for $2,000. Address J. H, O'Neill, 1123 
Pine St., St. Louis, Mo. 


HAVE YOU A MECHANICAL DEVICE, toy, novety, household 
or mail order article? If so, patent it through me and start in 
business with it. I show you how; free. Sanders, 53 Crilly 
Block, Chicago. 


$3,000 YEARLY in your back yard! No poultry, trucking, 
ginseng, mushroom ‘‘dope!’’ New industry, you never heard of. 
“Short Cuts’’ magazine explains; editor starts subscribers. Two 
months’ subscription, 10 cents. Benj. Burdick, Dept, 3, Osh- 
temo, Mich, 

COLLECT MONEY, by a sure, simple, system. Income $1,000 
to $5,000 a year. Quick results. No capital required Instructive 
book, “Skillful Collecting,” free. National Collectors Ass'n., Long 
Street, Newark, Ohio. 

AN INTELLIGENT PERSON may earn $100 monthly corre- 
sponding for newspapers. No canvassing. Send for particulars. 

» Syndicate, 700, Lockport, N. 


“MONEY MADE DURING LEISURE HOURS with my dollar 
getting secrets, Valuable samples free. G. Edward Harrison, 
Baltimore. 

LET ME SEND YOU free particulars concerning my ‘Half 
Dollar” advertising plan. Operate either locally or by mail. Im- 
mense profits, R. J. West. Topeka, Kansas. 


PLEASANT SPARE TIME WORK, mailing circulars; gocd pay: 
no scheme; instructions free. Home Pub. Society, 1217 Market 
St., Philadelphia, Pa. 


ENCYCLOPEDIA of BUSINESS CHANCES. New money mak- 
ing ideas; secrets of success; how fortunes grow from small 
ie oe, Booklet free. Criterion Agency, 32 Broad- 
way, N. Y. 


Ry INFORMATION IN YOUR LOCALITY, pays 
mo! All or spare time. Either sex. Nothing to seil. 
Nationa "Taformation Bureau, Station Al2, Columbus. Ohio. 
AKE $15 WEEKLY in any locality. No canvassing. Partic- 
- free. W. R. Summerhayes, Kerrville, Texas 

BIG PROFITS: Open a dyeing and cleaning establishment, 
splendid field, very little capital needed. We teach a successful 
method by mail, Write for booklet. Ben-Vonde System, Dept. 
Charlotte, 

HOME MERRY-GO-ROUND. Fine sport at home every day. 
Every boy and girl wants it. They'll advertise it for you. Home 
Merry-Go-Round Co., 195 High. Boston. 

STOP WORKING FOR OTHERS. Start a business of your 
own. Can make $10 to $200 monthly, even more, according to 
capital you start with. Full particuars free. Write now. Thos, 
A. Hill, 3306 Quivas, Denver, Colo. 


START | A COLLECTION BUSINESS. Particulars free. Na- 
tional Service, Dept. A, Harbor Springs, Mich. 

FOR SALE OR ON ROYALTY. Patent for Adjustable Alligator 
no equal, Address, Wrench, 308 Brown Bldg., 
ocktord, 


WE CAN TRADE OR SELL for cash any good business or 
property: mining claims developed and marketed: companies in- 
corporated; stock sold. Addison Company, Crilly Block, Chicago. 


MAIL ORDER MEN—Get quick cash returns. We furnish best 
sellers; factory prices; best plans; positively no ‘‘scheme.’’ Pros- 
pectus Free. Box M—235, Pittsburg. Kansas. 


BUILD UP YOUR OWN BUSINESS, making cement walks. 
Fine pay: no experience required with our combination outfit, 
$1.00 express prepaid. Ernest Benninghofen. Hamilton, Ohio. 

BE INDEPENDENT! Three genuine little money- makers—send 
10c. Utility Sales Co.. Beaver Falls. Pa. 


MAKE HAND SOAP at home, sell it where you work. Rig 
profits. 25¢ for formula from the original inventor tells you 
how. Box 153, Freeport, N. Y. 


A NEW PROCESS for invisibly salting nuts, peanuts, =~ 
pecans, etc. Anybody can make them, in any kitchen, 
inexpensive and good profit. Is absolutely new process, -_.." 
by confectioner of long experience and is worth many times price 

ask Be first in your territory to put them on market, retail 
or wholesale. Full instructions sent for two dollars. W. J, 
Spaulding, Box 641, San Bernardino, Calif. 


COMPLETE MANUFACTURING PLANT for sale. Excep- 
tional opportunity to obtain machinery, tools, fixtures and stock 
ready for making vacuum bottles. Appraised value, $1,200. Must 

sold. Price $550. Yould take automobile, motorboat, or 
motorcycle as part payment. Scrivens, Ashtabula, Ohio 

MAKE MIRRORS AT HOME. Big profits with little outlay. 
One 18x26-in, mirror costs $2 to $5. You can silver a glass this 
size for 20c. Send $1 in stamps or money crder and we will 
send you explicit directions how to do it; also how to emboss, 
grind, foil, gold leaf, frost, chip and make imitation stained 
glass. How to transfer photos on glass, bore holes in glass a 
skylights. George Patterson & Co.,. Dept. 3, Brooksville, 


TURN YOUR SPARE TIME INTO MONEY. Join us in a 
profitable mail order business, one that you can operate at home. 
Large profits; quick returns; small investment. Our 10 years’ suc- 
cessful manufacturing experience. personal assistance and new 
ideas assures your success. Write for positive proof and free 

klet. Pease Mfg. Co., Incorporated, 144-148 Broadway, Desk 
A, Buffalo, N. Y. 


WE START YOU IN BUSINESS, wholesale or retail, furnish- 
ing everything; men and women, $30.00 to $200.00 weekly operat- 
ing our Original “‘New System Specialty Candy Factories’ home 
or small room anywhere. Opportunity lifetime, booklet free. W. 
Ragsdale Co., East Orange, J. 


FROM $7 TO $12 DAILY, at home, in spare time, restoring 
faded colors in rugs and carpets. No capital. Free booklet tells 
how. Wm. A. Eldred, Dept. 75, Detroit, Mich, 

MANAGER in every state to handle agency for profitable, use- 
ful, combination kitchen articles. Easy sellers, new. Don’t miss 
this. Sample, 1l0c. he Brachman Manufacturing Co., 5208 
Scoville Ave., Cleveland. ©. 

668 WAYS to make money. 2,716 formulas in a ha 
Business Opportunities, 3 volumes, prices $3, yours for $1, 
let free. B. P. Newnham, Waukegan, Ill. 


CHEWING GUM PLANT. Fully equipped—thoroughly modern 
can earn $100 net daily. Exchange for real estate. will assume 
incumbrance. Slaughter price, $2,000. Doctor Reeder, La Porte, 
nd. 


BE YOUR OWN BOSS—Start mail order business. We tell 
you how. 18 years in business. Everything furnished. ‘Starter,’ 
— free. Krueger Co., Dept, 2B, 167 W. Washington, 

hicago. 


WRITE TODAY for plain talk on how to start mail order busi- 
ness; tells how to make $50 a week. Washington Herman ©o., 
58 & Spruce, Philadelphia, Pa. 


“START HOME BUSINESS. Sell your ideas, plans, formulas 
and knowledge by mail. Some make $1,000 monthly. Instructive 
booklet for stamp. Information System, 265 Marietta, Ohio 


“WE CAN'T GU ARANTEE YOU $10,000 the first year on $5,00 
capital, but we have some dandy M.-O, plans that can be started 
on that amount. Send for particulars. Birk & Co., Peoria,. Til. 

MAILING LISTS, land owners, 44 Indiana counties. Postage 
guaranteed. Two dollars thousand. ©. E. Swinehart, Plymouth, 
Indiana. 

“MAIL ORDER HOUSES. We will cash your surplus unused 
U. 8S. stamps. Roessler, Clay St.. Newark, N. J. 


ADVICE! Do you need any? if so, send your troubles and 

10c silver, to me. A. J. Laurier, P. O. Vancouver, B. C., Can. 

1,000—3%x6 book paper circulars printed, sent prepaid, - $1. 
P. Newnham, Waukegan, Ill 

GREATEST BOOKS PUBLISHED. Over 1,700 ideas. Be in- 
dependent. Prepaid $1. Circular free Boston Sales Co., Box 
2177, Boston, Mass. 

“INCORPORATE FREE, pay expenses; we take stock for serv- 
ices. Listed Securities Co., Elmira, } 

DON’T SELL GOODS. Stay home write letters. Earm dollars, 
not dimes, every evening. Nothing to buy or sell. Box writing 
paper whole outfit. Absolute truth. Full particulars 10¢ stamps, 
full plan $1.00. Essex Assn., 1, Box 2240, Glenridge, N. J. 


MACHINISTS BUSINESS, good equipment, territory, bargain. 
L. P. Heiman, Perham, Minn. _ 


“SELL RUBBER STAMPS. . Fifty pocket catalogs, your name 
on, sample stamp your name and address, wholesale catalog sup- 
plies, plies, 25c. Stamp Works. Newcastle. Indiana. 


“SEND l0c (coin preferred) for “Key to Success In The Mall 
Order Business,’’ contains valuable information where to buy 
supplies, ete . Thos. A. Hill, 3300 Quivas. Denver, Colo. 

WANTED—Anmbitious man in your locality to learn a new 
trade-business. Send name and address to E. Julius, R3—1034 
Grand Avenue, Chicago. 

OXACETYLENE WELDERS. Blowpipes, Accessories, Fluxes 
sold. Brazing & Welding Works, 25 Beekman St.. New York. 

START A os BUREAU. “Key” telling how and other 
propositions, 10c. orrow & Groetzinger, 1119 Bolton St., Bal- 
timore, Md. 


WANTED. Lady or Gentleman to help a young man with 
$10,000 secured. Contracts upwards $150,000. Address Monop- 
oly. Box 2177, Boston, Mass. 

MAKE 500% PROFIT with our Post-Card Machine, anybody 
can operate. Write for free circulars. International Metal & 
Ferrotype Co., Dept. AC, Chicago. 

START A MAIL ORDER BUSINESS of your own. Be your 
own boss. I made $25,000 in two years with small capital to 
start. My booklet ‘“‘Money Making Opportunities in the Mail 
Order Business,” sent free. Address, McKean, Dept. %75B. 
2232 Eighth Ave., New York. 
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5.00 more weekly manufacturing meta! polish at 
Se gt it for 50c, or selling the secret by mail to users. 
I'll teach you how. Sample and particulars for 2c. C. P. Win- 
egar, West Fort Ann, 4 
“START A BUSINESS of your own! Make $3 to $15 per day 
replating silverware Complete instructions, 50c silver, H,. John- 
gon, Box 434, Wakefield, Nebr. 


I MADE $50,000 in five years with a small mail order busi- 
ness: began with $5. Send for free booklet. Tells how, Hea- 


cock, Lockport, N. Y. 


HAV "E A PROFITABLE, STEADY BUSINESS of your 7 
No canvassing or sOliciting, 1 cleared $75 in 3 days on a $5 
yestment. You can do the same. Write for full Scaen. 
John Routier, Livingston Bldg.. Rochester, N. Y. 

DON’T SLAVE for wages. Earn $5 to $15 daily. Be your own 
boss. We show you how. Particulars free. Henley Sales Co., 
Dept. 17, Muskogee, Okla, 


SEE WHAT WE SAY under ‘‘Patent’’ heading. Swift, At 
torney, Washington. 

PATENTABLE IDEAS WANTED—Send for 3 free books 
Richard B. Owen, 30 Owen Bidg., Washington, D. c. 


POSITIVELY BEST RIBBONS, three, $1.10. See what I say 
under Typewriters. Atchison 


BE INDEPE! NDENT Start Money Making Mail Order Busi- 
ness at Home. New Plans Everything furnished. Only small 
sopual required. Free Booklet & Particulars tell how. W. P 
Miller C Box_ 25 Muskeg: n, Mich 


= HE RAISE CAPITAL at once to start you in retail— 
manufacturing patent—real estate—mail order or any legitimate 
business by means of “Our Practical Method.” Particulars free. 
The Business Aid Co., K504, Detroit, Mich 


OPPORTU NITY for energetic young man now employed to man- 
age small business venture. Spare time at first. Manager Dept. 
B, 205 Mutual Bldg., Buffalo, N. Y. 

START A MOTORCYCLE AGENCY of your own. All that is 
needed is a place to keep machines. I show you how, Motorcycle 
Exchange, 31 Exchange St., Rochester, N. Y. 

“NOVELTY SIGN CARDS spell easy cash. Invest $5 to $100 
and become our local representative, | Adam Fisher Mfg. Co., St, 
Louis, Mo. 


DOGS, POULTRY AND LIVE STOCK 
BIG MONEY IN ( CHIC KENS FOR ALL Ww HO use e Sure Hatch 
Incubators. Only machine built to U. 8. Government specifica- 
tions. 60 Days’ Free Trial, freight prepaid; 5 year guarantee. 
Write ~ free book. Sure Hatch Incubator Co., Box 120, Fre- 
mont, eb. 


EG 15, $1; 40, $2. Thoroughbred Brahmas, Rocks, Wy- 
andottes, Reds, Minorcas, Leghorns, Hamburgs. 19 varieties. 
White Orpingtons, 15, $2. 30, $4. Catalogue, 29 years’ experi- 
ence, 8S. R. Mohr, Coopersburg, Penna, 


WE FURNISH FORMULAS for all purposes, Expert service. 
Write us. Paragon Mfg. Co., Rochester, N. Y. 


MAIL ORDER BOOK, Bargain Circulars and 350 Valuable 
Formulas, all 20c. Barstows’, 514 23rd St., Oakland, Calif. 


BIG MONEY to agents selling O-tak-a Tire Remover. The 
only tire remover in the market that will do what is advertised. 
Sells for $5.00. 50 per cent profit to the agent. Many people 
ordering two and three at a time by mail. One sale makes 
four or five new customers. Write for proposition for exclusive 
territory. J. W. Grumiaux. sales agent, Le Roy, N. Y. 


BE INDEPENDENT—Start a mail order business in your own 
home. We tell you how, and furnish everything needed whole- 
sale. An honorable and profitable business for man or woman, 
Particulars free. Many make $3,000 a year. Murphy Mfg. Co., 
Dept. 3, South Norwalk, Conn. 


I'LL SHOW YOU HOW to start a profitable collection business 
of your own No capital required. Earn $100 monthly. Col- 
lection Service, Box 15, Pierre, South Dakota 


BE A DETECTIVE. Splendid opportunities to travel and earn 
big money. Many of our graduates are operating agencies of 
their own. Write American School of Criminology, Dept. F, De- 
troit, Mich. 


A BIT SHY ON SALARY? I pick up $1,500 yearly additional 
from newspaper correspondence. My book tells what's news, 
how to get it, where to sell. Newspaper directory included. No 
correspondence school expense; only 50 cents. First sale returns 
investment. Morris White, Station 50, Detroit, Mich. 

START MAIL BUSINESS in your spare time. Possibilities 
unlimited. Small outlay, big profits. Send stamp for 5 
propositions. “A’’ Distributing Co., 923 Alder, Philadelphia. 

CONDUCT A “CANDY KITCHEN.” Clear $20 daily. Small 
capital required. Send for particulars. Kennon and Co., 148 
West Ontario St., Dept. A, Chicago. 

PATENTS SECURED—C. L. Parker, 910 G St., Washington, 


INDEPENDENCE and fortune quickly attained in the Manu- 
facturing Mail Order Business. I furnish Formulas, Manufactur- 
ing Processes and Trade Secrets in all lines. Sold under posi- 
tive guarantee; 18 years’ practical experience. Kevision and im- 
provement of Formulas and FProcesses—reduction of manufactur- 
ing cost—utilization of waste materials, etc., a specialty. Book- 
let, Formula List, and Valuable Information Free. W. 
Cummings, Ph. D., 127 Standard St., Syracuse, N. Y 


WE START YOU in a permanent business with us and furnish 
everything, We have new easy selling plans and seasonable 
leaders in the Mail Order line to keep the factories busy. No 
canvassing. Small capital. Large profits. Spare time only re- 
quired. Personal assistance. Write today for (copyrighted) 
plans, positive proof and sworn statements. ‘ Pease Mfg. 
Co., 541 Pease Bidg., Michigan St., Buffalo, N. Y. 


LEARN THE TRUTH about Mail Order Business before buy- 
ing “outfits.” Important information and particulars sent free. 
Mail Mail Order Library, P. M., Tompkinsville. New York. 


FORM A CORPORATION—Congress Law for D. C. and all 
States ; cheap Raise money easily; advice free. U. S. Legal 
Corpor: ation, W. ashingto n, D.C Cc. Representing $1.2 295 5.000,000. 


~ PREE SAMPLE goes with first letter. Something new. Every 
firm wants it. Orders from $1 to $100. Nice, pleasant business, 


Big demand everywhere. Write at once for free sample and par- 


ticulars. Metallic Sales Co., 406 N. Clark St., Chicago. 


HAVE YOU ANYTHING TO ADVERTISE? Our Rate Book 
tells you all about advertising mediums. rates, circulation, clos- 
ing dates, ete Sent for 10c. Worth dollars. Felder free. 
Correspondence invited. Dearborn Advertising Agency, 455 Frank- 
lin Bldg.. Chicago 


I WILL START YOU earning $4 daily at home in spare time, 
silvering mirrors; no capital; send for free instructive booklet. 
firing plans of operation. G. F. Redmond, Dept, 306, Boston, 

Ss. 


BUILD A BUSINESS of your own and « escape salaried “drudgery 


for life Learn the Collection Business. Limitless field ; little 
competition. Few opportunities so profitable. Send for SPeinten” 
today. American Collection Service, 101 State St., Detroit, Mich. 


FULL DESCRIPTIONS for making and operating a cheap. 
practical incubator. Anyone can make it Send 50c coin. R 
T. Kalb, 3102 Walter Ave., Maplewood, Mo. 

iIAN HARES. Would like to arrange with smal] farm 


o to raise them. We ‘take all you produce. Manager Pope, 
210 W. 56th St., N. Y. City. 


CHICKS: We ship thousands, eleven vi varieties, honest stock. 
Booklet and testimonials for stamp, Freeport Hatchery, Box 25, 
Freeport, Mich. 

KELLERSTRASS WHITE ORPINGTON early hatched cocker- 
els, $2.50 eggs, 15 $2.00. Robert C. Boss, Route 9, La Porte, Ind 


3GGS FOR HATCHING, Wyandottes, Leghorns, Winners. 
Woodward, Wyandotte, _Mich. 

HETLAND CATTLE, sheep, bh hogs, dogs, catalog 4 
cents. J. D Shelbyville, Ky 

BLACK LANGSHANS. Stock and eaes. Mary McCaul, Elk 
City, Kansas 

“WHITE LEGHORN EGGS, 100 strawberry plants free, every or- 
der. Circular Hillcrest Fruit Farm, Washington, Ind: 

AIREDALE PUPS FOR SALE, Sire Wissihichon Chief, the 
best American Bred out this year, Dam Helgeley Floribel, these 
are the right kind, over distemper. E. F. Watson, 129 Mich. 
Ave., Detroit, Mich. 


BIRDS, DOGS, GOLDFISH, pet stock and their eupptinn. Mail) 
orders a specialty Til. catalogue for 2c stamp. Edwards Bird 
Store, Detroit, Mich. 

MY PERFECT POULTRY HOUSE. How to build, complete 
plans and specifications. Address A. Sawyer, Forest Park, Th. 

SHETLAND PONIES FOR SALE by E. L. Andrews’ $ Sons, 
Bristol, Tenn. Send two-cent stamp. Illustration 

RHODE ISLAND RED EGGS, $3 per setting. 
stock. Special prices in larger lots , 
Rickhart. Route 5, Rosedale, Kansas 

SCOTCH COLLIE DOGS. Send for list. W. RK. Watson, Oak- 
land, Iowa. 


Prize winning 
Write or remit to Charles 


FOR MEN 


JUST PATE NTED—The ] Koko Mo Suspender Belt Does away 
with suspenders. Instantly attached to inside of waistband, In- 
visible, Adjustable. Trousers can't “sag down’ nor. shirt 
“crawl up.”’ No pressure over the abdomen. In demand by me- 
chanics and mill workers as well as by office and professional 
men. Agents can sell seven men out of ten. Send 50c for sam- 
ple belt and terms to agents. Money back jf not satisfactory 
Kokomo Belt Co.. Kokomo, Ind 


“DON'T THROW AWAY YOUR SAFETY RAZOR BLADES. 
We sharpen them 2%c each, Money back if we don't satisfy. 
We have given seven years’ ogieaction Carr's Safety Razor 
Dept., 80 Gorham St., Lowell, Ma 


OUR WONDERFUL NEW SP aaa KEY CHAIN fills a long 
felt want. Nothing like it! Length, 16 inches, extends almost 3 
feet! Postpaid for 25 cents. Fredricks & Co., 150 Nassau St., 
New York 

THE RA-ZONE STICK sharpens quick, smooth, and keen, all 
makes safety razor blades or other style. Sample 25c (silver). 
Big agents’ proposition. C. L. Preston, 115-22nd St., Toledo, Ohio 


MR. SHAVER—You should know our imported Automatic strop- 
c for wafer blades Strops both edges at once. Write King 
Stropper Co., Cleveland, for illustrated booklet 


FOR § SALE—40, 000 pounds best leaf tobacco, mail stamps for 
samples. Anton Wavrin, Franklin, Ky 


SAFETY RAZOR BLADES HONED, Stropped and put in first- 
class condition. Single edge, 25¢ dozen. Gillettes 24%c each. 
postal for convenient mailer. E. G. Hendrickson, 355 W. 

St., 


Indianapolis, Ind 


LOCKS, attached without tools Nickel plated 
_ prepaid. Hoosier Novelty Co., Indianapolis, Indiana. 


SAFETY RAZOR ~ BLADES sterilized and sharpened better 
than new; 2 cents each. Five years’ success, Send for blade boz 
and circular. Electro Stropping Co., 134 Shelby St., Detroit, Mich. 
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AGENTS WANTED 


GET THIS OFFER—AIl the clothes you want. All the money 
you want. To learn how you can have one of our stunning swell 
tailored suits absolutely free, not a penny of cost to you (we 
prepay the express); to learn how you can make $5.00 to $10.00 
a day, every day of your life, to find out what beautiful tailoring 
really is, to offer styles that everybody goes wild about, to get 
all of your own clothes always free, do this today, now, this min- 
ute, write us a letter or postal card and say, “‘Send me your New 
Wonderful Tailoring Offer,’’ and receive by return mail, free, the 
most astonishing tailoring offer you ever heard of, a beautiful set 
of samples to pick from, styles that will set your,county afire, an 

er so surprising, so new, so liberal, so wonderful, you can 
hardly believe it. A. J. Polk, Tenn., writes: “I never had a 
suit as swell. Made $110.00 last month, besides my own suit.’’ 
Ed Hill, Miss., says: ‘‘The men are wild about your styles. No 
trouble getting orders. My profits $40.00 last week and all the 
tailoring I want.’’ R. P. Gatewood, Pa., says: ‘‘My suit cost 
me nothing. Nice, easy business Thanks for $28 check.’’ You 
don't need money or experience. No matter what you are. do- 

selling books, cutlery, groceries, soap, tailoring for others, 
or just working, be sure to get our offer, it’s so much better 
than anything else. We want good agents everywhere, Your spare 
time only will do. Write at once and receive fine outfit and 
samples free. Everything explained. The greatest offer ever heard 
of. You will succeed sure, make big money and wear fine clothes. 
Write now or show this to a friend who may be glad of this 
great chance. Address Banner Tailoring Co., Dept. 487, Chicago. 


RESPONSIBLE MAN WANTED in every locality to represent 
the manufacturers of ‘“‘The Mogul Fire Extinguisher,’’ the best 
fire fighter on the market. One man and “‘The Mogul’ can put 
a fire out in a jiffy—no matter whether it be coal oil, paint, 
benzine, gasoline, pitcy, celluloid, oil, tar or gaseous fumes. 
“The Mogul’ gives absolute fire protection to any home, farm, 
factory, mill, warehouse, stable, dock or lumber yard. Not a toy 
but a powerful machine of same type as big models used by City 
Fire Departments. $30 to $50 weekly will be small income to 
hustlers who join us now. Get particulars. Address President, 
Mogul Fire Extinguisher Co., Cincinnati, 


NEW SUIT OFFER! Just send us your name and you will 
Promptly receive the most astonishing—yes, wonderful suit offer, 
together with Paragon Complete Outfit, packed with big assort- 
ment of Cloth Samples, Tape Measure, Pras hion Figures, Order 
Blanks, ete.—all absolutely Free by Return Mail. Postpaid. Thi, 
includes an offer on a fine suit for yourself so liberal it will 
startle you, and our Grand Offer to start you in a big money- 
making business for yourself. Our wide-open terms, conditions 
and privileges will astonish you. The low prices we wil] make 
you on men’s high-cla clothes will amaze you. And we pay 
all express charges. _ We go to the limit in liberality. We want 
you for our agent in your town, so that we ean turn all our 
business over to ycu. We will start you in a big, established, 
money-making business. New agents make $40 a week. Do you 
wonder that our agents make all kinds of money? We must have 
an agent in your town. Get our Grand Offer and the Special 
Paragon Outfit, which is already packed with big Assortment of 
Cloth Samples and complete equipment, ready to be sent you 
free, charges paid by us. ‘‘First Come, First Served.” Rush 
your —s to us quick if you want a suit for yourself, before 
some one else gets the prize. Address Dept. 11, Paragc - 
ing Co., Chicago, Tl, 


AGENTS-—-Over 200° profit. New patented article. Never be. 
fore on the market. Sells like wildfire. Every man or woman 
will buy. No competition. Big demand. Write for free sample, 
Air Line Mfg. Co.. B71, Lancaster, Ohio. 

AGENTS— PORTR: AITS 35¢c, FRAMES lic, Sheet Pictures lec. 
Stereoscopes 25c. Views lc, 30 days’ credit. Samples and cata- 
log free. Consolidated Portrait Co., Dept. 1194, 1027 W. Adams 
St., Chicago. 

“AGE NTS— $6 A DAY should be easily made selling our non- 
alcoholic flavors, perfumes, toilet preparations, Quick sellers, 
Good repeaters. Experience unnecessary. Fine sample case fur- 
nished to —- Be first in your territory. Write quick—now, 
American Products Co., 6086 Sycamore St., Cincinnati Ohio. 


GIRLS AND WOMEN make 100 per cent and sure sales every- 
where to women who wear shirt-waists: new 25¢ article: un- 
equalled; universal need; buy at rock bottom from manufacturers, 
Sprague, North Cambridge, Mass. 


PLACE ON TRIAL—Make $2 every hour. Simple, marvellous, 
labor-saving machine solves nasty scrubbing and mopping prob- 
lem. ‘Made $6 first 30 minutes,”’ writes James, Wis. ‘‘Placed 
machines on trial—made $20 first day,’’ Cole, Ind. Something 
new—unheard of—astonishes everyone. Scrubs, cleans, dries 
floors, linoleums; abolishes old-style brushes, hands disfiguring 
mops: no putting hands in water; self feeding, drying, sudsing; 
child of 12 can operate; weighs 5 pounds, ‘“‘Sold 75 in 10 days,’’ 
writes Hull, Kans, 100 per cent profit. Cinch territory now; 
credit given: investigation costs nothing, Sanitary Supply Co., 
Box 413, Sta. F, Toledo, O. 


WANTED RELIABLE PERSON IN EVERY CITY. Either sex 
to push the sale of new patent household articles; new ironing 
device; keyless door locks; umbrella clothes bars; combination 
skirt and trouser hanger; folding sleeve board; ideal roaster; 
Sanitary water proof rugs, etc. $5 to $15 daily, easily made. 
Now is the time to get started. For particulars address, Dexter 
Supply Co., 508 S. Dearborn, Chicago. 

THERE ARE HUNDREDS OF SMALL TOWNS in your yvicin- 
ity to which you could sell either a hand-drawn or horse-drawn 
Chemical Fire Engine, and thousands of factories, country estates 
and other buildings which should be protected with hand fire ex- 
tinguishers, or other apparatus we make. No “‘piker’’ business 
but dignified; no capital or previous experience required: liberal 
commissions and exclusive territory if you write now, Ajax Fire 
Engine Works, 95A Liberty St., New York. 


AGENTS—Sell the ‘Gem’? Lamp Cord Adjuster, Works like 
a roller curtain shade. Sells on sight to offices, stores, ware- 
houses, breweries, packing-houses and manufacturing plants of all 
kinds where electricity is used. Big orders—good profits. Easy 
to demonstrate. Adopted by largest concerns in the country. 
Sample 60c by mail. Circulars free. Atwater Mfg. Company, 
Waukegan, 

AGENTS, GET BUSY, something new; frenzied selling going 
on everywhere. Beers sold 600 the first week; Housjansen sold 
2}0 in two days. Other fellows making $6, $12. $20 daily. 
Light, compact; can carry in pocket. Enormous demand; large 
Profits; territory going fast: act quick. Postal brings free_book- 
let. Will show you how to make money quick. Universal Import 
Co., Dept. 3224, Cincinnati, 0. 

AGENTS—DROP DEAD ONES—AWAKE! Grab this new in- 
vention. Low priced, waterpower home massage machine. Mag- 
ical, marvelous, mysterious. New field. Big profits. Sold on 
money back guarantee. “‘Margwarth sold_5 in 10 minutes. 31 
in 2 days.”” Parker sells 8 first day. Vaughn, “your machine 
has merit. Express 6 dozen.”’ Free information. Blackstone 
Co, 386 Meredith, Toledo, 


~ LADIES AND GENTLEMEN WANTED to handle a new metal 
detachable toe tip to protect toes of children’s shoes, most needed 
thing on earth. Territory untouched, large sales and big profits. 
Steady, easy employment. Everybody buys. Office “‘E,”’ R. C. 
Werkheiser & Co.. 18 Peoples Bank, Wilkes-Barre, Pa. 


iENTS—SI ISTS—Immense profit. Beautiful window let- 
ters. Very low prices. Easy proposition. Something new. Free 
mounted sample gets orders Boss Letter Co., 2561 Milwaukee 
Ave.. Chicago. 

AGENTS BIG PROFITS. Brandt’s Patented Automatic Razor 
Stropper, automatically puts a perfect edge on any razor, old 
style or safety. Retails at $2. Big seller. Every man wants 

one. Write quickly for terms, prices and territory. P. Brandt 
Cutlery Co., 42 Hudson St., New York City 

AGENTS WE HAVE NO READY- MADE fortune to give you, 
but we have the smoothest, no less than $10.00 a day proposition 
you ever saw. Just being put on the market. Ask us, Williams 
Novelty Co., 315 Third St., Wausau, Wis. 

SIGN PAINTING AGENTS, 1,000% profit. Best and cheapest 
window letters made. Mounted samples free. Success positively 
guaranteed. Embossed Letter Co., 2563 Milwaukee Ave., Chicago, 


AGENTS make big 1 money selling | our “new gold letters for office 
windows, store fronts and glass signs. Any one can put them on. 
Write today for free sample and full particulars. Metallic Sign 
Letter Co., 406 N. Clark St., Chicago, 

YOU CAN MAKE $$$$ ¢+ our general or local agent. House- 
hold nec y; saves 80 per cent: permanent business; exclusive 
territory; salary or commission; free sample; credit. J. Pitkin, 
113 Redd St., Newark, N. Y. 

WANTED—AGENTS to send 35¢ stamps for samples of my 
Daily Expense Record and terms to agents. Sells 50c. Big 
= big seller, A. J. Crago Specialty Co., Main St., Clarion, 

ich. 


POCKET TOOL KIT. 47 perfect, practical, splendid tools, in 
handsome, nickeled case, for pocket, desk, home, automobile. All 
fine steel. A 20th century marvel. Made on honor, sold on guar- 
antee. Money refunded if not satisfied. All for $1. Remit today. 
L, E. B. Sales Co., 115 Broadway, New York. Agents wanted 

AGENTS WANTED. Easy selling kitchen necessity for which 
there is a growing demand. Good profits. Number agents lim- 
ited. Ask for cuts and information. Box 88, Quincy, Il 
AGENTS MAKE 500% profit selling our gold window letters. 
novelty signs and changeable signs. 800 varieties in enormous 
demand. Catalogue free. Sullivan Co., 1238 Van Buren &t., 
Chicago, 

GREATES’® SENSATION OF THE YEAR! New invention 
Every auto owner buys. Agents make 100% profit. Easy to 
demonstrate. Particulars free. Sample prepaid $1.00. Buckeye 
Auto Accessories Sales . Toledo, Ohio. 

AS YOU CAN CLEAR “weekly year comme mailing music 
evenings, why look further? Send 10¢ for fact preof and beau- 
tiful_ new sheet music to Weber Music Co., 25 a Boston, Mass. 

““A 400% PROFIT, Gliding Casters. Anyone can attach. Sell 
many sets first visit: 10c set; cost 3c. Won't ecratels floors. Save 
carpets, furniture in homes, hotels, everywhere. Samples 4c. 
Evergrip Co., Dept. I, 22 Warren. N.Y. 

AGENTS—Free illustrated catalogue of big money makers 
ready. Write for it and sample of latest patented necessity. 
Gem_ Supply Co., Lock Box 368, Norristown, Pa. 


AGENTS for the only satisfactory Self Heating Smoothing 1 Iron 
on the market; liberal commission; exe lusive territory. Ideal Iron 
Company, Newark, N. J 

~AGENTS—Free illustrated catalogue of big money-makers rs ready: 
write for it and free sample of latest patented necessity. J. B 
Thompson, Osseo. Minn, 

HUSTLERS WANTED for a wonder selling line of sanitary 
household brushes. Big profits: territory going fast. Write us at 
once. Fuller Brush Co., 33 Headley Place, Hartford, Conn 
AGENTS—IT’S JUST OUT and it’s a money maker. Sells for 
Se. Men, women and children buy like hot cakes. Send 30¢ for 
trial dozen and particulars, postpaid. Address B. H. J., 1016 
E. 24th St., Oakland, Calif. 

~ AGENTS— “140% profit selling Steel Wool Dish Cleaner, House- 
keepers say, “Superior to other cleaners.”’ Test free sample and 
prove our_ Statem ent. F. C. Hanson, Southbridge Mass. 


WANTED—AGENTS, to handle the Cadillac Electric Vacuum 
Cleaner, an opportunity to start in business for yourself, or 
small capital. Retails at $25 and $30. Every housewife wants 
one. Write Clements Mfg. Co., Chicago. 


WRITE FOR THE SQUAREST PROPOSITION ever offered. 
Exclusive territory for article of proven merit, a real necessity. 
Absolutely no competition, 100% net profit Treasurer, 9-19 
Doane St., Boston, Mass. 


~OUR R GASOLINE LIGHTING SYSTEMS produce better illumi- 


nation and for 1/10 cost of gas or electricity: suitable for any 
Place or purpose: easily installed: experience unnecessary; write 
today for full information, Doud Lighting Co., 174% No. Sanga- 
mon St., ‘Chicago, 
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GREAT SUIT OFFER! Just write us and we will send you 
absolutely I’ree, by return mail, postpaid, a large outfit contain- 
ing a big variety of cloth samples, fashion figures, tape measure, 
order blanks, ete. Everything Free, and we will start you in a 
paying business. A most liberal offer on a suit for yourself that 
will make you wonder. Terms, conditions and privileges that will 
astonish you. We will name you so much lower prices on men’s 
fine clothing that it will surprise you. We want a live >= in 
your town. You can make $1,000 to $2,000 per year. yo 
will write us before we get an agent in your town you will get . 
wonderful offer. As soon as we get an agent in your town he will 
get profits on every dollar we sell in his territory. We tum all 
our business over to him. ‘That’s why our agents make so much 
money. If you want a suit for yourself answer Quick before we 
get an agent in your town, you will then get all of our great in- 
ducements. Address Dept. 468, American Woolen Mills Co., 


* Chicago, Ll. 


WANTED—MEN AND BOYS with mechanical ability to sell 
and put on our no-Slam outfits for screen doors. One outfit and 
particulars to agents, lic. Satisfaction guaranteed, King Mfg. 
Co., Chicago. 

GET THE AGENCY for the best vacuum cleaner of any power 
or any price. A perfect double suction machine operated by one 
person and made to get results. Wizard Mfg. Co., Madison, Wis. 


LIVE MEN AND WOMEN agents make $5 to $12 daily selling 
our household necessities. Rapid selling lines for every season. 
Exclusive territory for hustlers. Particulars for stamp, Arm- 
strong, Springfield, Ohio. 

WA) TED--AG ENTS in every state to handle our line of San- 
itary Brushes. 100% profit. Write for particulars and _ territory. 
The Bradley Brush Company, Chicago, 602 West Lake St. 

AGENTS WANTED—SELL_ RICH LOOKING imported 36x68 

ugs, $1 each. R. H. Carter, Milan, Tenn., sold 115 in four days; 
we profits, $51. You can do as well. Write for sample offer 
and unique selling plan; exclusive territory. A. Condon, Rug 
Importer, Stonington, Maine. 

AGENTS on salary or commission. The greatest agent's seller 
ever produced; every user of pen and ink buys it on sight: 200 
to 500 per cent profit ; one agent’s sales amounted to $620 in six 
days: spotter $32 in two hours. Monroe Mfg. Co., X-6, 
Crosse 

ay $35 a week for 2 hours work a day selling wonder- 
ful new household necessity, new selling plan with free advertis- 
ing does it. Collette Mfg. Co., Box 1, Amsterdam. 


SEND FOR INFORMATION concerning Paddle Ball; new ex- 
citing 1% game; sells on sight. Busy Novelty Co., ‘848 Mass 
Ave., Indianapolis. 


AGENTS: Send 25¢ for sample of new patented article. Gets 
you in every home and office city or country. Ohio Valley Mfg. 
‘0., Neff, Ohio. 


AGENTS. Send postal for — copy of plans that tells you 
new to get the money. B. Grimm Co., 106 M. Perry St., 
% 


AGENTS—Great Novelty Pillow Tops. urry, get my grand 
- sample offer. J. E, Trabue, Desk 10, }-—™ Block, Fargo, 
Dakota. 


“TAY E AGENTS are coining money with our outfit which doubles 
the life of auto tires. Write us. Lyman Specialty Co., Dept. 
12, Hammond, La. 


$10 TO $15 DAILY selling wonderful new burner, for lamp or 

lantern, turns oil into gas at point of contact; high, wide, white 
fame: equals 16-cp. electric light: smokeless, prepaid, 
25e: particulars free. Smith- Howard Co., Box 459. Toledo, O. 


AG S WANTED—Everywhere, for easy a rr proposition ; 
$25 daily easily made; particulars free. 
Co., 2116 Norwood Ave., Toledo, Ohio. 

“EARN $10 | FER DAY making flexible mirrors. 
structions for . C. DeSelms, Attica, Ind 

AGENTS ae EVBERYWHERE—To sell high grade house- 
hold necessity, $18 to $30 weekly. Large demand. Quick sales. 
Particulars free. Ross | Specialty Co. Belvidere, N. J. 


fan Warner Specialty” 


Complete in- 


AGENTS-—-LADIES OR GENTLEMEN TO SELL the highest 
grade toilet goods, flavorings, etc., direct to families, High 
class house; fair dealing; repeat orders sure: large cash com- 
missions. Address Kingham Bros., _ Indianapolis, Ind. 


STOP RIGHT HERE if you are , earning less than $40 weekly 
Write us today New Auto Specialty, $2 profit. American Sup 
Box Syracuse, N. Y,. 


NTS wanted to sell our outfit Which doubles life of auto 
tires. Write us. The Heltzel Specialty Co., Dept. B, 319 Lans- 
ing Ave.. Detroit, Mich. 


WANTED, LOCAL AND © GENERAL AGENT $50 to $100 
od week to reliable persons to sell Perfection Seif- Heating Flat 
ron, 1911 patent. Guaranteed. Marvelous Money Maker, Sole 
rights in United States. The Blakeney Co-Operative Co., Falls 
Village, Conn, 


AGENTS’ OUTFIT. §1 , Prepaid, seven samples 
(household specialties, worth $1.75): catalogue; order-book;: and 
plan to make steady income Chas. Wagner, Columbia, Pa 

AGENTS AND MAIL ORDER DIRECTORY: 50c Directory 
lic. _Lunkes, 2014 West 25th Street, Chicago. 

AGENTS AND MAIL DEALERS: I import beautiful Chinese 
Jade Bracelets and other quick sellers; 400% profit or better 
Write! Shaw Kanematz, _ Box 529, Portland, Oregon 

AGENTS COINING MONEY, latest invention, sells on sight. 
Eagle Turbine Tops. Sample and terms l0c. Hulse Co., 142 
So. Main, So. Norwalk, Conn. 

AC Ts M/ 2 BIG MONEY selling my specialty. Every 
body wants it. Sample for quarter, refunded with first order 
M. A. Morris, lorris, Tiffin, Ohio. 

AGENTS sell Wolverine Metal Polish. Best in the land, lic 
Mitchelson & Co., Paw Paw, Mich 

MAIL ORDER MEN: Handle best sellers. Factory prices 
Send for free prospectus _Mississippi_ Valley Co., .. Pittsburg, Kans 

$5 A DAY SURE work where you live, no canvassing Partic 
ulars free. Dr. Martin, Optician, 284 Carolina St., Buffalo, N. Y 


500 EMBOSSED GOLD LETTERS, assorted, $12, including 
Complete Grip Outfit. Our window letters are in big demand. 
Money refunded if you can’t sell that many in a week at a 
profit of $75.00. $1 cash, balance C. O. D., privilege examina- 
tion. Embossed Letter Co., 2562 Milwaukee Ave., Chicago 


AGENTS—To sell the newest electric appliance on the market ; 
sold everywhere there is electricity, in the home and office: liberal 
profit: sales-driving sample, weighs a pound, no experience or 
knowledge of electricity required; it shows how to use one light in- 
stead of two and get the same results: sells for $3.50 and saves 
the purchaser an investment of $25: write for particulars The 
Handy Light Co., 711 East Eighth Avenue, Cincinnati, Ohio 


AGENTS WANTED. Exclusive territory. Good chance to build 
up Permanent business. Mail us $10 for 36-pound Feather Bed 
and receive, without cost, 6-pound pair pillows, Freight on all 
prepaid. New feathers. Best ticking Satisfaction guaranteed. 
Turner & Cornwell, Feather Dealers, Dept. 83, Charlotte, N. C 
Our references: Commercial National Bank. 

BIG MONEY IN SELLING USED AUTOMOBILES—No busi- 
ness so easy to learn, so profitable, so congenial. On $50 to $200 
investment our Agents make $50 to $100 per week, We furnish 
the cars and teach you how to drive, sell and repair them. Write 
today for particulars and territory. The Automobile and Cycle 
p ~aaate of America, Dept. One, 1769-1787 Broadway, New York 
‘ity. 


AGENTS: Newly patented $2 14k. gold self-filling fountain pen 
on approval. Name or advertisement ‘within’ glass section of 
barrel and guaranteed for two years High class ‘‘Advertising’’ 
feature. Individuals, Banks, Manufacturers, etc., buy quantities 
Price sells them Large commissions. Exclusive territory. United 
Sales Agency, Franklin, Penna 

$6 TO $10.00 DAILY. Wonderful machine cuts butter bill in 
two and makes far superior product. Be the first in your terri- 
tory and reap the harvest Postal brings testimonials, guarantee 
and special trial offer. Write today, American Supply Co., 4120 
Portland Blk., Chicago 


“ONE MILLION AGENTS WANTED. Fast seller costing 5c, 
selling 50c. Every firm needs. Orders to $50. Postal brings 
samples. Gold Ninety Seven Co., 2564 Milwaukee Ave.. Chicago 


~“BOOSTER, ” the magazine you need! Two months trial, l0c. 
Booster Magazine, 460 Northwestern Building. Chicago. 


“WANTED, young man or lady to represent well known Chicago 
concern in your locality $27 weekly. National Co., Corner 
Wilcox and Rockwell Sts. Chicago, Til. 

“AGENTS | to sell dustproof sleeve protector. 50 sales every 
office building. Send 27c sample and terms. Imperial Rubber 
€o., 4100 Lake Shore Blvd., Cleveland, Ohio. 


WRITES WITH WATER—The Helios Pocket Pen with com- 
pressed ink; beats fountain peng ten times its cost. Sample 
25e. Big proposition to agents William Muller, Security Bide. 
San Francisco. 

MAKE 500% PROFIT with our Post-Card Machine, anybody 
can operate. Write for free circular. International Metal & 
Ferrotype Co., Dept. BC, Chicago, Ti 

SHOPMAN WHO WANTS AGENCY for brand new quick 
selling line used by all shopmen and mechanics. Union goods, 
guaranteed. Exclusive territory. Profit “right."" A. G. Stingl, 
126 Sycamore St., Milwaukee, Wis. 

$2,940.00 IN ONE SEASON made by one concern. McCullough 
made $420.00 in one week selling our bottling outfit to saloons. 
You can make big money. Write for information, Simplex 
Mfg. Co.. Dept., Kewanee, Til. 

~ AGENTS—150% profit in “‘Fluff.”” It’s new. Lightning seller. 
Rig repeater. Full size sample and agents’ terms, special 10c. 
Get this sure. I. T. 8S. Co., 1947 Orchard St., Chicago. 

LIVE-WIRE AGENTS WANTED. High grade specialty, bona 

proposition. Write for free booklet. Cunningham Erskine 
Co., 0. 


AGENTS: Live hustling men to canvass the homes and offices, 
selling my new electric device. Cuts electric bills in half. A 
demonstration sells it Repeat order getter. You can make big 
money without previous experience Complete outfit and selling 
instructions, $5.45. and I guarantee money back if not satisfac- 
tory. Exclusive territory is going fast Write me today for my 
proposition. Stanley B, Freiberg, 950 Eighth St East, Cincinnati, 
Ohio. 


PORTRAITS: 16x20 Crayon, French Pastel. Sepia, Bromide 
40c. Frames, 15c. Our new convex picture, big money maker 
Rejects credited. Write for new catalogue. Siegfried Portrait Co., 
5219 Ellis Ave., Chicago. 

NEW YORK NECKWEAR MANUFACTURER wants to sell di 
rect to wearer Bright, honest man or woman in every town can 
build clean, profitable business helping sell goods. Price, quality, 
design defy competition, Manhattan Neckwear Co., 108-A W. 32d 
St., New York 

SALESMEN—Send your name and address to Raymond E 
Wood, 900 East Eighth St., Cincinnati, Ohio. I am the manu- 
facturer’s sales manager for the best household and office electric 
specialty ever invented. Sells for $3.50 and $2.50. Guarantee for 
credit or deposit required Capable men only need apply. I want 
only a few men; the work is permanent. profitable and high- 
grade You will be given territory and expected to produce busi- 
ness, 

GUILFORD KEROSENE MANTEL LAMPS-—-Some of our 
agents have been selling these splendid lamps for nearly five years 
Think this over Guill rd Co., Seville, Ohio 

E Send $i and we will send you one Gas 
and Gas Stove “Lighter, one Cigar Lighter, one Comb Cleaner. 
one Nicotine Consumer for pipe, one Tie Holder, and one of each 
of our catalogues with agents’ terms S. Mankin & Co., 
Alexandria, 
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22 POPULAR MECHANICS ADVER‘ISING SECTION 


FIVE HOURS’ WORK in ten minutes is what our wonderful 
device does for hotels, restaurants, boarding houses and house- 
wives. It sells itself—agents sell at fifty cents to one dollar at 
their discretion. Pays for itself every time it is used. No com- 
petition, We do not sell to dealers. Men and women agents 
write for terms. Howard Sales Co., Kokomo, Ind. 


WANTED—WIDE-AWAKE General and Local Sales Agents to 
sell and organize sales force for winning bath invention. Article 
necessary for use weekly by every family, city and country, Six 
months best season just starting. Exceptional money-making op- 
portunity. If ambitious to realize more than moderate success 
write quick, as territory is going fast. Dept. 5, The Knicker- 
bocker Mfg. Co., 1770 Berteau Ave., Chicago, Ill. 

GREAT SCOTT—O’Hara, of Alberta, Canada, snowbound, sold 
25 Extinguishers first three days, after receiving agents outfit. 
Profit $62.50. Pretty good, eh? Every home, office, store, fac- 
tory needs our perfect dry chemical fire extinguisher. 500% 
profit. Exclusive territory assigned. Apply immediately, United 
Mfg. Co., 1106 Jefferson, Toledo, 0. 

POCKET CASH REGISTER and Rapid Change Coin Purse. 
Automatically adds and indicates up or down. No upsetting. 
Smallest Cash Register known, When empty, looks full of gold. 
Absolutely guaranteed two years or money refunded, ‘“‘Sixty-Six 
Reasons Why"’’ free. Agents’ sample and outfit, fifty cents. 
Pocket Cash Register Company, Los Angeles, Cal. 

1,000 AGENTS say our brand new Cigar Lighter is fastest 
seller at they ever had. Sample postpaid, lic. American 
Pyrofor Co., 5641 Prairie Ave., Chicago. 

CONSIDER FOR ONE MINUTE the immense field for a fan 


motor operating by gas or gasoline and your ag vd application 
will be sent us immediately. Think—no electricity—a fan for 
everybody. Essex & Smith Co., 8 Lock St.. Tuttalo, oe 


LARGER PROFITS—MAKE YOUR OWN GOODS, We fur- 
nish formulas, manufacturing process and trade secrets. All 
lines. Fourteen years’ experience. Instructive circulars free. B. 
Mystic Company, Washington, D.C. 

HOME BUSINE Collect names, information, etc., for busi 
ness concerns. Steady income. Instructive booklet fer stamp. 
Information System, 266, Marietta, Ohio. 

400% PROFIT SELLING GORDON Photo Pillow Tops. High 
grade work. Samples and catalogue free. Luther Gordon Co., 
206-208 N. 5th Avenue, Chicago. 

HUSTLERS make big money introducing our high-grade house- 
hold specialty; sells in every home; particulars free. Keene Mail 
Order Co., Box 292, Keene, N. H. 


LIVE AGENTS WANTED—HUSTLERS to handle our attrac- 
tive 1912 combination packages of soap and toilet articles with 
valuable premiums. One Michigan agent made $65 in 47 hrs.; 
another $21 in 8 hrs.; another $22.50 in 10 hrs. Write today. 
Davis Davis Blidg., Chicago, 


~AGENTS—WOMEN CAN’T RESIST buying “‘Naida’” Embroid- 
ered Shirtwaist and Dress Patterns, also Kimonos, Veils, Scarfs, 
Shawls and Handkerchiefs. Easy sellers. Big profits. Sample 
materials and illus, catal, free. Madison Embroidery Co., Desk 
G- 14, Chicago. 


PORTRAIT AGENTS find our plan beats all others. Prompt 
shipments—rejects credited. 30 days’ Credit. Catalogue of Por- 
traits, Frames, Pillow Tops, Sheet Pictures and samples free. 
James ( tailey & Co., Desk R. Chicago. 


“AGENTS, investment of $11 nets $20.00 daily selling the “up- 
todate’’ Merchant Electric Vlashlight Sign, which throws any 
advertisement on sidewalk, great seller. Electric Co., Heed Build- 
ing, Philadelphia 

AGE —LIVE AGENTS TO SELL “The American Lady Fi- 
ber Broom,”’ on one year’s guarantee: does away with corn 
brooms; exclusive territory; free samples; big, permanent busi- 
ness; one man in every county. F, L, Hurt, 2255 S. State St., 
Chicago 

~ AGENTS—Best seller, biggest profits. Absolutely new diagonal 
stroke razor stropper. Blade moves up and down, strop moves 
back and forth. All ordinary or safety razors. See display ad 
on page 158 this issue. S. C. Kanner, 2 Broadway, New York. 

GENERAL AND LOCAL AGENTS wanted for a well known 
10e household article of unusual merit and profit. Fred H. 
Sander, Malden, Mass. 

AGENTS: To sell Cinch Tire Repair Kit for automobiles: big 
commission to hustlers: call or write today. Peyrot Novelty Co., 
1420 W. Ohio St., Chicago. 

AGENTS WANTED everywhere. 112 high grade household 
specialties; goods sell at sight. Send for free catalog and sam- 
ples. A. M. Edwards, 3452 So. Dearborn Street, Chicago. 

AGENTS, NEW CENTURY (HOME) BROOM. Write for 
facts quick. Make $4.00 for % day’s work. Just investigate. 
Hilker Mop Co., 1410 Grand Ave., Chicago. Ill. 

“HA! HA! LAUGH and take in the dimes; sells like wildfire. 
10c (silver) brings sample. Barney’s Novelty, 246 West 15th St., 
New York. 

WE WA®T LIVE AGENTS to sell new tire repair kit that re- 
pairs puncture in one minute. Big profits. Box 250, Greenwich, 
co 


Either sex, 50% profit selling our furniture polish. 


Ss 
seuaale guaranteed. A, W. Williams Co., 322 W. Marion St., 
Dept. 2, Joliet, TN 


REMNANT STORE, 1301 Linn St., Cincinnati. Greatest dry 
goods bargain on earth. Proposition to agents and storekeepers. 

~AGENTS—Make big money selling Congo-Lac. New water 
proof coating for Autos, Floors and Furniture. Applied with 
cloth. Write for territory. The Congo-Lac Co., Indianapolis, Ind 

AGENTS. Beautiful goods. Our Gray Hair Restorer alone 
good for $3.00 each day, big sample by mail, l5c silver. Want 
a —_ to represent us in factory where women are employed. 
Lew Company, West Somerville. Mass 


AC TS WANTED—Burglar Proof Door Fastener; the travel- 
ers” friend; attached to any door instantly; cannot be picked; ab- 
solute safety assured; sample 25c. Evans, 412 Hickory, Day- 
ton. Ohio. 

DID YOU EVER HEAR of anyone selling popular 25c sheet 
music at 5c a copy? You can do it and make 300% Four 
sample copies and proposition, 1l0c. Chicago Music Co., Hyde 
Park, Chicago. 

SAVES MONEY: Soft Metal Rivets mends leaky tinware, gran- 
iteware, etc. No heat required, Easy to use. Box lc prepaid. 
Agents wanted. Guard Sales Co., Phoenixville, Pa. 

“AGENTS WANTED—100 to 200% profit selling post cards and 
novelties that sell. Address F. R. Blair, Post Card Jobber, Her- 
rickville, Pa. 

AGENTS—With our Cuff Links, Fobs, Belt Pins, Collar Pins, 
ete., engraved with names or monograms you easily make $5.00 
daily. Brett Bros., Boston. Mass 

AGENTS SELL BRIGHTERSHINE, the new metal polish 
Write for free sample and terms. Leroy Brown (Co., 1216 E 
Madison St.. Baltimore. Md. ae 

AGENTS—$10 daily selling show cards. Send for free catalog, 
a and ““‘The Money Maker.”” Popular Show Card Co., Desk 
1235 Michigan Ave., Chicago. 


“AG NTS WANTED—To sell beautiful imported hand embroid- 
ered shirtwaist fronts; liberal commission. M. Shapland, Security 

Bidg., Chicago. 

“KLENENE cleans all fabrics without gasoline dangers. Sales 
— wanted. Kienene Company, 149 So. Broadway, Denver, 
Colo. 

NOVELTY SIGN CARDS spell easy cash. Adam Fisher Mfg. 
Co., St. Louis, Mo. 


J. & D. JOHNSTON, Box 161, Newport, R. 1. offer fast sell: 
ing line. Write them. 


WATER FILTERS costing 2c sells lic. Nospash Co., Supe- 
rior, Wis. 


AGENTS—Great specialty for hustler. Season just opening. 
Russell Co., 1404 Bedford Ave., Brooklyn. 


AGENT WANTED for new German Candy. Seller all over. 
Send 10 cents for sample and particulars. E, Berger, 25 Third 
Ave., New York. 


WANTED—Agents to sell genuine oil paintings in shadow boxes, 
remarkable low AE ag Big proposition, working great. Colum- 
bia Co., 1555 Wells St., Chicago. 


LIVE AGENTS are coining money with our outfit which dou- 
bles the life of auto tires. Write us. Samm & Sillaway Sales 
Co., Adrian, Mich. 


AGENTS WANTED Either sex. Three best household necessi 
ties—‘*‘hurry The Wright Company, Dept. M. Cleveland, 0. 


AGENTS WANTED for self-selling automobile necessity, Book- 
let free. Cloy Specialty Co., Harwichport, Mass, 


BIG MONEY to agents selling O-tak-a Tire Kemover. The only 
tire remover in the market that will do what is advertised. Sells 
for $5.00. 50% profit to the agent. Many people ordering two 
and three at a time by mail. One sale makes four or five new 
customers. Write for proposition of exclusive territory. 
Grumiaux, sales agent, Le Roy, N 


ATTENTION—One pint of milk aa into one pound of but- 
ter, 4 cents pound. Looks the same, used the same, gets as 
hard and is sweet as fresh country butter. No chemicals wet, 
Godsend to every family. Wonderful machine. Family size 
100 per cent profit. County and State agents wanted on salary 
and commission. 30 sworn testimonials from home users of this 
great money saver. Illustrated circulars and agents’ credit terms 
sent free. Family Butter Merger Co., Indianapolis, Ind. 


AGENTS, MEN OR WOMEN, make big money handling Grab’s 
— Household Specialties. Fastest selling articles of the 

. Easy, fascinating work. Spare time or —- Hurry. 
w rite today. Victor M. Grab & Co., C16 Ashland Block, 
Chicago, Tl. 


TRAVELING SALESMEN, AGENTS, ORGANIZERS, ete., 
may secure a highly profitable side line, paying $25 to $50 
monthly and upwards No samples to carry, no house-to-house 
canvassing. Will bring you in touch with the best people in 
every community. Full information sent. Address The Christian 
Herald, Sales Dept. 0, Bible House. New York City. 


500% PROFIT selling our wonderful sign letters for office win- 
dows, store fronts and glass signs; resembles finest gold leaf; 
easily applied; samples free. Metallic Letter Co., 406 N. Clatk 
Chicago. 


FREE SAMPLE goes with first letter. Something new. Every 
firm wants it. Orders from $1 to $100. Nice, pleasant business. 
Big demand everywhere. Write at once for free sample and par- 
ticulars. Metallic Sales Co., 406 N. Clark St., Chicago. 


~ WOULD You WIN? THEN BEGIN! Quick selling a. 
Pocket size. Good profit. Marvin R. Doty, 44-A, Stamford, 
Conn. 

AGENTS ARE COINING MONEY selling my beautiful chased 
fountain ns, profits enormous, Sample Dozen $1.95. 
Fountain Pen Seaman, 246 West 15th St., New York. 

MEN AND WOMEN AGENTS wanted to sell from samples, 
Waistings and Dress Goods in good variety direct from mill. 
—— commissions. Address, Coapa, 78 Grand Str.. New York 
City. 


WANTED—AGENT. Man or woman, in every town to sell 
“Egypto Triple Service Neckwear, Five Ties for $1." The best 
advertised line of gents’ neckwear in the United States sold direct 
to the consumer; goods sell on sight. Indianapolis Neckwear Co., 
Saks Bldg., Indianapolis, Ind 


AGENTS—Get six pairs guaranteed hose Free. Write for un- 
paralleled special offer. Big money selling Triplewear Hosiery. 
Beautiful line, guaranteed six months. First application secures 
agency. Triplewear Mills, Dept. D, 730 Girard Avenue, Phila- 
delphia. 
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POPULAR MECHANICS ADVERTISING SECTION 


AGENTS: Give $3.00 automatic stropper free with every sale 
of our goods. New selling plan. Sells in home or office, town or 
country. Write for terms and free outfit. Thomas Mfg. Co., 
1762 Third St, Dayton, Ohio. 

WE MANUFACTURE FOUR FASCINATING GAME BOARDS. 
100% profit. Orders repeat. Cun be carried as side line where 
Candy, Pipes. and Cigars are sold. Particulars free. Unique 
Novelty Co., Independence, Ia. 


GERMAN “SILVER POCKET KEY TAG, marked with your 
name and address, with key ring, 15 cents. We want you to 
take orders, 100% profit. We sell blank tags, steel letters, key 
rings. etc. Pease, Die Maker, Winchester, N. H 

TAILORING SALESMEN WANTED to take orders for our 
Guaranteed Made- To-Order Clothes. Suits—$10 up. No capital 
required. Write today for territory and complete equipment. 
Address Warrington As & W. Mills, 173 Adams 8t., Depart- 
80, Chicago, > 


EXCL SIVE SALE will be given of an unusual meritorious 
article which sells on sight. A permanent and lucrative busi- 
ness can be built up by any man who isn't positively lazy. 
Every home and office a possible customer. Act quickly or you 
lose it Marvel Mfg. Co., Springfield, Mass. 

ERFECTION POCKET ADDING MACHINE, Lightning seller. 
Agents wanted. Cincinnati Specialty Mfg. Co., Dept. R., Cin- 

CA,” the famous $6.00 Vacuum Cleaner, seeks a few more 
willing agents to show its merits and promises prosperity and 
success in return. Write for gilt- 1 proposition, Alca Co., 
366 W. 50th St. t. (Dept. B). New Yo 


“EVERYBODY NEEDS RUBBER> STAMPS. Big money mak- 
ing them Simple process. Vulcanizers, $5 up. Circulars free. 
Central Stamp Works, Newcastle, Ind. 


AC Ss, MAKE $20 A DAY. Every automobile owner buys 
the Cinch repair kit for punctures, 1456 West llth St., River 
Side, Calif 

AC ~“AGENTS—Embossed Gold and Silver Sign Letters. Immensely 
profitable. Sample free. Johnston Co.. Quincy, Ill. 


AGENTS, PORTRAITS 30c, FRAMES lic, Pillow Tops 30c. 
Best work and service. atalogs free. Sheet Pictures le. Cen- 
tral Portrait Co., 2609 Wilcox Ave., Chicago, 1 Til. 

AGENTS—S$5 daily selling our Handy Tool, 12 articles in one. 
Lightning seller. Sample free. Thomas Mfg. Company, 462 
Third St., Dayton, Ohio. 

AGENTS—DON’ T accept an agency until you read our new 
boak, iling Dollars;’’ it's Free. Darling Bros., Derry, N. 


AGENTS WANTED to sell State ite rights for Evaporative Cooler. 
J. H. Collett, Eddy, Texas. 


“EARN $15 TO $25 A WEEK or more as our Mail Order 
Dealer. Right from your own home. Hold your position until 
entire time is required. We are manufacturers and owners of 
patented just-in-season specialties. If you are just starting a 
Mail Order Business or if already established, you can't afford 
not to handle our Patented Money Making Getters. We sell ex- 
cusively to our Mail Order Dealers. We protect them. We 
carry stock and furnish everything. No canvassing. Small capi- 
tal. Experience unnecessary. Write today for Latest Patented 
Leader and Manufacturer’ s Easy Selling Mail Order (copyrighted) 
plan backed up by “Whole Truth,” Positive Proof and Sworn 
Statement. J. M. Pease Mfg. Co., 539 Pease Bldg., Michigan 
St, B Buffalo, 


“EXCLUSIVE TERRITORY NOW BE ING ALLOTTED for Little 
Giant Lift and Force Pump. Only thing of its kind, it has free 
field wherever there’s plumbing. Removes all stoppages in pipes, 
saves plumbers’ bills, prevents noxious gases. Everyone wants 
it, everyone can afford it, everyone can operate it. As strong 
in business world as among homes. Selling at top speed. 50,000 
already in use. I can grant you absolute monopoly and fix you 
for life. if you are the right man. Address at once, J. E. Ken- 
nedy, Dent. P. 41 Park Row,-New York City 


AGENTS—$50 weekly; we manufacture the best needle case 
made; a wonderful seller; 200 to 500 per cent profit; talking un- 
necessary; our copyrighted ‘“‘Trust Scheme’’ Envelopes do the 
work; general agents can make over $100 weekly; send 1l0c for a 
25¢ sample containing 115 needles; particulars free; buy direct 
from the factory at wholesale. Paty Needie Co., 102 Union Sq., 
Semerville, Mass. 

AMAZING INVENTION—Entirely new lamp burner. Changes 
common kerosene light into large, brilliant, white flame. Rivals 
gas or electricity. Odorless, Smokeless. ‘ot a mantle. Can't 
break. Wonderful, different. Irresistible selling proposition. 
Experience unnecessary. Show one; sale made. Sample outfit. 3 
Prepaid, will start you. Radiolite. 364 Colonnade, Toledo, O. 


THE NEW “SWIFTLIT’’ GAS LAMPS light instantly with % 
Match like city gas; no alcohol used; radically different from 
any other; portable or systems. 100 to 1,000 candle power at 
will; burners cheap for old lamps: Agents making money; great 
novelty; wholesale price for introduction. Planet Mfg. Co., Dept. 
4, St. Louis. (Established 1868.) 


MAIL ORDER ADS THAT PAY. 20 different propositions 
fully explained. All bona fide, sure-fire Money-getters. Each 
one the foundation of a successful Mail Order business Send 
10c for full particulars and regular bulletin of new propositions. 
Mail Deaiers Wholesale House. 450 Franklin Bldg... Chic ago. Til. 

LIVE AGENTS WANTED. A permanent income selling Koeth 
Kombination Kit, 15 tools in one Finest tool steel, guaranteed. 
ig profits Wonderful seller. Exclusive territory Send for 
free sample offer and terms. Currier-Koeth Mfg. Co., 52 West 
Coudersport, 

AGENTS—WE MANUFACTURE GLASS PAPER. Plain glass 
windows made to look’ like real stain glass; something new: easily 

lied; big money maker; two sample sheets of paper, with cat- 
dlogue in a and discount sheet, for l0c. S. H. Parrish & 
Co.. ark St., Chicago. 


SE “WE SAY under ‘‘Patent’’ heading. Swift, At- 
tomey, Washington. 


AGENTS OUTFIT. FREE, Best Handkerchiefs, 


Particulars for stamp. 


cards are easy to sell. 
business for yourself 


MEDALLIONS SELL . 300 per cent to 500 a cent 


— $4 daily at home in spare time, 


giving plans of eperations. 


as and particulars free. 


sample machine, 


but it’s a dead sure. way of convincing you 
hold invention on earth. 
a 


Canvassers and crew 
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aminations everywhere, t 
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Y 


E ROOM SP EC IALTY Leading selling’ wants an 


course teaches thoroughly. 
Graduates very successful. 


become sales managers for 
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24 POPULAR MECHANICS ADVERTISING SECTION 


BOYS—BOYS—Earn big money by distributing circulars in 
your town. * ed brings reply. Northern Advertising Co., Car- 


U. S. GOVERNMENT wants Railway Mail Clerks. Examina- 
tions everywhere, May 4th. Preparation free. Franklin Insti- 
tute, Dept. W21, Rochester, N.Y. 

“BECOME DETECTIVE—EARN $150-$300 per month, travel- 
ing. Send stamp for particulars. Write Frederick Wagner, 1243 
Lexington Ave., N. Y. 


“MAIL ORDER MEN 


~ Quick cash returns, great sellers; factory 
: best plan; no ‘scheme : copyrighted prospectus free, Box 
Pittsburg. Kansas. 


BE AN ELECTRICAL METERMAN—Pays $900 to $1,800 a 
year. New field. Demand for competent metermen, created by 
rapid introduction of electricity, greater than supply. Our per- 
sonal, practical instruction by mail quickly qualifies you for 
splendid position as meterman. Graduates assisted. Write for 
particulars. Fort Wayne Correspondence Schools, Dept. 20, Fort 
Wayne, Ind. 


WANTED, AGENTS, MACHINISTS, ATTENTION! _ Increase 
salary, new revised Saunders’ Hand Book of Practical Mechanics, 
Best ever ready reference. Thousands in use. Postpaid $1.00 
cloth; $1.25, $1.50 leather flap. Big profits. E. H. Saunders, 
216 Purchase St., Boston, Mass. 


“RAILWAY MAIL CLERKS WANTED—Examinations every 
— a 4th. Preparation free. Franklin Institute, Dept. W21, 


WAI LE SMEN to sell Gasoline Lighting Systems; no 
experience : attractive proposition, Doud Lighting Co., 
174_No. Sangamon St., Chicago, Ill. 

WANTED: agus man to open branch and manage mail or- 
der business as his own; experience unnecessary. The Benedict 
Company, Box 4705, Philadelphia, Pa. 

WANTED—RAILWAY MAIL CLERKS, $90.00 month. Spring 
Examinations everywhere. Sample questions free. Franklin 
Institute, Dept. W 21, Rochester, N. ¥. 

WE WANT FEW GOOD SALESMEN and salesladies that 
can talk a special proposition to their friends who visit Atlantic 
City. Big and quick money to right parties. Glass Bottom Sea- 
Viewing Boat Co., 815 Rothschild Bldg., 14 S. Broad St., Phila- 
delphia, 


SUSPENDERS DONE AWAY WITH—Read “Ad” of Kokomo 
Suspender Belt under heading ‘‘For Men.’’ Agents wanted in 
every factory and office. 

WHY NOT PREPARE for Civil Service Examination? Teach- 
ing? Stenographer? Bookkeeper? Stationary Engineer? Electric 
Wiring? Electrica! Engineer? Mechanical Engineer? Mechanical 
Draftsman? Electric Wiring? Matriculation, $5. Tuition free. 
Mail course. Address Carnegie College, Rogers, Ohio. 


~SALESMEN WANTED- specialty, Sells for cash. 
salesmen only need 


As indispensable as a typewriter. 
apply. Sales Manager, Box 14, Newton, 
HOME BU S. Collect names, information, etc., for busi- 
eady income. Instructive booklets for stamp. 
Information _ em, 267, Marietta, Ohio 
STRUCTURAL DRAFTING STUDENTS: I will show you how 
to become a practical draftsman, easily, sensibly and quickly 
witheut advance payment if honest. Draftsman, 304 Lewis Block, 
Pittsburgh, Pa. 
$15 A A WEEK can be made at home during spare time, tinsel- 
ing posteards. No canvassing. 10c brings samples and device. 
Arthur Nichols, Chili, N.Y. 


~“GET THE M 


ET THE MON 
heading Agents W ant 


“WANTED DISTRIBUTORS of advertising matter everywhere. 
Oliver D. Barkley, Mount Pleasant, Pennsylvania. 

MAIL CLERKS. Examinations May 4,; promotion to $30. 
Clerk Agency (M). _Providence, R I. 


“BIG MONEY to agents selling O-tak-a Tire Remover. The 
only tire remover in the market that will do what is advertised. 
Sells for $5.00, 50% profit to the agent. Many people ordering 
two and three at a time by mail. One sale makes four or five 
new customers. Write for proposition for exclusive territory. 
J. W. Grumiaux, Sales Agent, Le Roy, N. Y. 


WANTED—HUSTLING "MAN IN EACH LOCAL OCALITY. Join 
this Society. Sick, accident, death benefits. Introduce our 
Memberships. Spare time to start. $50 to $300 a month, Write. 
Box JF-29 293, Covington, _ Ky. 

MEN AND BOYS to learn automobile repairing, driving on 
up-to-date cars; electrical, civil engineering, surveying. Methods 
most practical. Room and board while learning. Positions se- 
cured: satisfaction guaranteed; catalog free. National School of 
Engineering, 2110 W. 7th, Los Angeles. 


WANTED PICTURE PLAY WRITERS. Big pay. We'll 
teach you how. United Picture Play Associz ation, San_ ancisco. 


MAKE MONEY writing short stories. Big pay. Free booklet 
tells how. United Press Syndicate, San_ Francisco. 

LINOTYPE INSTRUCTION; write for Booklet “‘P.’" Empire 
School, 419 First Ave., New York. 


LOCAL REPRESENTATIVE WANTED in each town to sell 
our underwear, hosiery, neckties and sweaters direct to wearer 
on commission. Profitable opportunity with permanent future 
because every article is guaranteed satisfactory or money _re- 
funded, Write for Spring and Summer catalogue. Steadfast 
Mills, 27 Courtland St., Cohoes, N. Y. 


GOVERNMENT RAILWAY MAIL CLERKS WANTED.  Ex- 
aminations everywhere soon. Get prepared by fornrer United 
States Civil Service Examiner. Write Now for free booklet and 
schedule. Patterson Civil Service School, Box 826, Rochester, 
4 

WANTED ONE THOUSAND CHAUFFEURS and repair men. 
Our demand for automobile engineers exceeds the supply. Calls 
for men of intelligence and mechanical bent capable of com- 
manding $100.00 to $150.00 per month upon graduation. Resident 
course $20.00 to $60.00. Home Correspondence course completed 
by practical road and shop work at this school, highly successful. 
Look this up. Auto Schools of America, Dept. T, 1600 Michigan 
Ave., Chicago. 


EARN $10 TO $15 a week and hold your position besides. No 
canvassing. We, as manufacturers of patented just-in-season 
specialties, have new easy mail order plans to keep factories 
busy. We furnish everything. Large profits. Small capital. 
Experience unnecessary. If you are one of the want-to-go-ahead- 
kind, write for our most modern (copyrighted) plans. Sworn 
statement. J. M. Pease Mfg. Co., 540 Pease Bldg., Michigan 
St., Buffalo, N. Y. 


ness concerns. 


Read Howard Sales Co, “Ad.” under 


WANTED—A man or woman to act as our information re- 
porter. All or spare time. No experience necessary. $50 to $300 
per month. Nothing to sell. Send stamp for particulars. Sales 
Association, 601 Asscciation Bladg., indianapolis, Ind. 


STOP HERE! Let me start you in a home business that will 
bring you money every day. Experience unnecessary. Spare time, 
No canvassing. I furnish everything and guarantee success. Send 
for proofs. Voorhies, Desk C. R., Omaha, Neb. 


I WILL START YOU earning $4 daily at home in spare time, 
silvering mirrors; no capital; send for free instructive booklet, 
gas plans of operation. G, F. Redmond, Dept. 306, Boston, 

ass. 

WANTED RELIABLE MEN to learn Automobile Driving “and 
Repairing in the largest and best equipped school teaching this 
trade. A most interesting, healthful and paying profession. Can 
be learned in a few weeks and at small cost. Competent men 
always in demand at — ranging from $18 to $35 a week. 
Our 32-page book ‘‘How to Drive’’ gives full particulars. Greer 
College of Motoring, 1457 Wabash Avenue, Chicago, Il. 


SALESMAN AND BRANCH MANAGERS EVERYWHERE to 
handle best selling proposition known. Experience unnecessary. 
Legitimate, permanent and commands instant attention, Big 
commissions. Exceptional opportunity. W. E. Bryan & Co., 
Cc Cincinnati, Ohio. 


WE TRAIN DETE( TIVI ES. . You can 1 be o} one. >. Splendid « oppor- 
tunities. Travel, Earn $100 to $300 monthly. This fascinating 
profession taught practically and scientifically by mail at a nom- 
= cost. American School of Criminology, Dept. F, Detroit, 
Mich, 


MANUFACTURING MACHINERY 


OUR SUGG IONS have ‘put others in business: 25 years’ 
experience. We are pioneers in the manufacturing of sheet metal 
goods, pressed steel products, metal stampings, dies, tools, mod- 
els, patterns, novelties, specialties, special machinery; commer- 
cialize any patented article to make it salable, conduct suc- 
cessful experiments in all lines and are familiar with all sub- 
jects. We manufacture and find a market for any good pat- 
ented article: Christoph Patented Caveat Date Sheets, 3 for 
$1.00. The cheapest and best protection on earth for the inven- 
tor. For a short cut to success, address The Mfrs., Mcts. & In- 
ventors Clearing House, 1719 Sheffield Ave.. Chicago, Ill. 

~~ MEC HANICAL MODELS and Experimental Work at reasonable 
prices. The Midget Machine Co., P. O. Box 214. Elizabeth, N. J. 


THE METAL NOVELTY CO., for dies. Light manufacturing. 
models, patterns and ¢ experimental work. 1923 Olive St.. St. Louis, 

“WE MAKE DIES. tools, special machine parts, and models. 
Perfect and manufacture inventions on contract. Do plating. 
Write for estimate. Hagstrom Bros. Mfg. Co., Lindsborg. Kans. 

INVENTIONS PERFECTED and manufactured. Reference: 
your banker. F. K. Russell Machine C Tex: 

CLEVELAND SPECIALTY & M AC G CO., Cleve- 
land, Ohio. Manufacturers of er Motors, Fans, Tapping 
Machines, Magnet Winders. Inventions developed. Special arti 
cles to order, 

WANTED—To make Punches and Dies for stamping sheet 
metal. We do the stamping also. J, T. Schaffer Mfg. Co., 
Rochester, N. Y. 


A HIGH GRADE MACHINE SHOP wants experimental, model 
or tool work; also light manufacturing. Inventions perfected. Let 
us figure on Your requirements. P. A. W. & Mfg. Co., Box 808, 
Providence, R. I. 

INVENTORS, we make models, either mechanical or electrical, 
Good work and low prices. Ludlow Medel Works, Ludlow, Ky. 


~~ WANTED—C ontract and jobbing work of ‘all kinds, estimate 
given on machine, foundry, boiler, blacksmith, and all kinds 
ef forging. Dunkirk Boiler and Mz uchine Co., Dunkirk, N. Y 


IRON, BRASS AND ALUMINUM CASTINGS, Metal Special- 
ties. Patterns, Models, Polishing, Plating and Japanning. North 
Tool Works, North Chie ago, Ill. 


TO MANUFACTURERS | 


MANUFACTURERS—INVENTORS—We want several special- 
ties to sell direct or through our agents. We are not brokers, 
do not sell patents, want no money from you, We want articles 
for which national demand can be created in homes. Write now, 
tell what you have, give price, terms, details. Correspondence 
confidential. We use our money to Place your goods on the mar- 
ket. Simplex Mfg. Co., Dept. 2, Kewanee, Ill 

WANT TO CORRESPOND with some manufacturers who are 
prepared to make any kind of leather or rubber novelties. Ad- 
dress B. B. Wood, Farmington, Whitman County, Wash. 

MAUFACTURERS: I want a good agency. Send full propo- 
sition. D, D. D. D. Pudmiyee, , Gadag, M. 8. M. R. G., India 


WANT A REPLY and the address of manufacturers whe can 
manufacture one, or two special articles, one to be cast metal; 
the other of wood, steam formed. Send reply to Bert B. Wood, 
Farmington, Whitman County, Wash. 


MANUFACTURERS—We want reliable agencies. Write Box 
904, Pitts field, Massachusetts. 
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MACHINERY, TOOLS AND SUPPLIES 
— 
FOR SALE—New 2 H. Pp. ‘Detroit “Perfection’’ motor, with 
“Hydrex’’ exhaust silencer, 6 feet of shafting, 2 fluke bronze 
wheel. One 5-gallon galvanized iron gasoline tank with patent 
strainer, 10 feet of copper tubing with brass stop at each end. 
Coils and batteries in waterproof cases. Price, $50. Anton Fay, 
ll Main St. t., La Crosse, Wis. 

“EXHAUST HEAD 8” $7.00, Steam Expansion Traps, 
Plumbing and Heating Supplies, Catalogue for 3 cts. Save 50 
King Company, _Third & Elm ‘incinnati, O. 

AIR COMPRESSORS. Smali air cooled compressors, for use 
in garages and small shops. 6 sizes. Prices low. E. R. Cald- 
well & Co., Bradford, Pa. 

“MARINE AND STATIONARY four and eight actual horse- 
power motors for sale at bargain prices. Write for catalogue 
Wayne Motor Co.. Charles Todd, Owner. Detroit 

“VACUUM CLEANERS—all types and sizes—also any or all 
parts at wholesale. Price list free. Koch Vacuum Machine Co., 
Ann_A Arbor, Mich. 

“"72”x18"x36" CENTERS. nearly new Shepherd Gap Lathe—latest 
model. Price, $97.50, Western Machinery Co., Cincinnati. 0. 


SECOND-HAND 12x12xl14 air compressor, new air cylinder. 
Condition guaranteed. Wm. A. Cather, Pottsville, Pa 

SALE: Wood turning foot power, ~ cheap Stamp. 
East Union, St. Louis, 


“BRAINERD 18 in. automatic Gear P Cotting Machine with coun- 
tershaft. change wheels, chart $150. Excellent condition 
E. J. Flather Mfg. Co.. Nashua, } b 

FOR SALE—10” Boynton & ~ Plummer Crank Shaper. Belt or 
hand power. $85 cash for quick sale. F. P. Schlelein Mchy. 
Co... Pittsburgh. Pa. 

“GAS OR GASOLINE ENGINES: 15 horse power, $200. 30 
horse power, Fairbanks-Morse, $600: good condition. Also vari 
ous brick_machinery. Fort Scott Brick _Co., Fort _Seott, Kansas 


“LATHE FOR SALE. Foot power screw cutting. Che ap. Hayes, 
264% East Union, St. Louis. Mo. 


5 H. P. Stationary Gasoline Engine, good as new, 12”x 
36” Engine Lathe. 4 to 40 treads, chuck, tools, ete., $60. F. 
Unser. _Jr.._ Mi Mineola, LL. N. Y¥ 

SECOND-HAND complete 5 h. p. Steam (125 lbs.) Woodsaw 
outht. __Lyeander, Mahtowa, Minn. 

GEARS, SPROCKETS, Shafting. Hangers; see page 
Jones Foundry & Machine Co., Chicago. 
For LE—One horse gasoline engine, two cycle, $ $30. Jay 

Hanson, Eau Claire, Wis. 

WE BUY AND SELL all kinds Iron Woodworking, Tinners’ 
Machinery, Motors, ete. Molitor, 215 So. Clinton St.. Chicago 

TWO NEW % H. P. Steam Engines with boilers for sale 
cheap. Adams Machine Shep. Attiea, N.Y 

FOR SALE—New 2 cyl. 10-hp. marine engine. Irven Ander- 
son, 1458 Reed “Place, Chicago. wh 

FREE—“‘How to Run and Install Gasoline Engines.’’ Greatest 
little book ever published on this subject, sent free with years 
subscription to Gas Energy. Learn how to solve all knotty Gas 
Engine problems in few moments 0. L. Stevens, Ind., writes 
Gas Energy is best magazine published. Send 50c for year’s sub- 
scription took free. Gas Energy, 28 Murray St.. New York. 


SECOND HAND GASOLINE ENGINES for sale. John Horn, 
Woodward Ave., _New Haven, Conn 


MECHANICS: Build your own 2 h. Pp. water cooled gsoline 
engine. Castings, $7.00. Send 10¢ in silver, for blue print, 
photo, and particulars. Vigneau Machine Co., 240 Biddle Bldg., 
Detroit Mich. 

“SAVE |. 1/3 OF ACTUAL COST. Install your own welding 
Plant. Plans ae specifications only $25. The National Vul- 
canizing Co., 213 8th St., Des Moines, Iowa 

SHEAR FOR SALE. Hand power splitting shear; cuts sheet 
iron. ~ Haves. Union & Bircher, St. Louis, Mo. 

~ MARINE ENGINE, & Strelinger F., 6 654 Neave St., 
Cincinnati, 0. 


BUILD YOUR OWN_ ENGINES, rough and machined castings 
for 5, 10. and 20 H. P. motors. Write for prices. See our ad. 
Page 149. Richards Engine Works, Manitowoc, Wis. 


POPULAR MECHANICS ADVERTISING SECTION 25 


REBUILT MOTORS—We have a number of second-hand ma- 
rine engines of our own and other makes, completely rebuilt and 
guaranteed by us As the builders of ‘‘Buffalos’’ are not in the 
second-hand engine business, we will sell them at less than fac- 
tory cost to make room This is a rare opportunity to get the 
highest grade of engines—2 to 100-hp.—cheap Buffalo Gasoline 
Motor Co., 1284-96 Niagara St., Buffalo, XN. Ze 


FOR SALE—Rebuilt: Throttling, Automatic and Corliss En- 
gines, Botiers, Pumps, Heaters, Machine Tools, Tanks, Saw 
Mills, and general machinery, at bargain prices Let us know 
your wants. The Randle Machinery Co., 1761 Powers St., Cin- 
cinnati, ¢ Ohio 


FOR SALE -E ngine > lathe, >, swings ; 9% in., takes 25 in, between 
centers. Complete with full set nge gears to-cut all size 
threads, 3 to 40 in.; price only $43.50. Address L. F. Grammes 
& Sons, Allentown, Pa. 


FOR SALE—Gasoline Engines, automobiles, marine and sta- 
tionary, also castings. Second hand ones taken in exchange and 
for sale Apply with stamps. B, W. Richardson. R. No. 36, 
Peoria, Ill. 


IF YOU WANT ’ the best imformation on cement and concrete 
construction, subscribe for Concrete, leading cement and concrete 
monthly. Sample copy, 10 cents Yearly subscription, $1.00. 
Concrete, 135 Newberry Bldg., Detroit, Mich 


~ ENGINE Cc ASTINGS, 1% horse vertical gasoline, air-cooled, $7. 
Three horse marine water-cooled, $9 cash; drawings included; 
catalogue for stamp Novelty Manufacturing Co., 853 West 
Sixth St.. Cincinnati, Ohio 


“FOR SALE—Two 10-HP. Gasoline Engines and two 18x7 ft. 
bed screw cutting lathes. Two 24” Band Saws. Geo. J. Adams, 
39 South St., New York 


“THE PATTERSON TOOL & SUPPLY CO.. Dayton, Ohio, are 
specialists in furnishing equipment for automobile repair shops. 
Tell them your wants. 

“CASTINGS for a 2 h. p. st ationary | gas or gasoline engine, 
suitable for experimental work, $5 R. H. Bowersox, Hanover, Pa 

STEAM BOILER OUTFITS Complete; 1‘: Horse Power 20” 
diam., 51” high, $40. Page Boiler Company, 815 Larrabee St., 

VERTICAL STEAM ENGINES, 2 to 25 hp nd for circular. 
EL T Frank ¢ & Son, 642 W. Pratt St., A. Tag Md 

‘LATHE FO! FOR SALE—For bargains in small lathes write | South, 
Bend Machise Tool €o., Dept. L., S uth Bend, Ind 


PATTERN MAKERS! A book devoted to the principles of  pat- 
tern and core making and molding.- Written by G. H. Willard, 
a practical pattern maker of years expericuce This 
published, treats the subject in a much more simple, 
effective manner than most books along this line 22 pa 
312 illustrations. Price $1.00 postpaid. Popular 
Dept., Chicago. 


SERIES OF 7 LITHOGRAPHIC MODELS—Steamship, Automo- 
bile, Gags Engine, Steam Engine, Steam Turbine, Wireless Tele- 
graph and Dynamo, Size 8x14 inches. All parts of these ma- 
names. Price each 50 cents postpaid or set of 7, $3.00 postpaid 
chines are shewn and numbered to correspond to printed keys of 
Popular Mechanics Book Dept., 318 W Washing ton St., Chicago 


MECHANICAL ENGINEERS 


AND WORKING DRAWINGS. Ideas developed. 
g. Julian Forrest Co., Desk C, Providence, kK. I 


3 of inventions or machinery, piomptly 
prepared easonable charges. Larson & Ross, Mechanical Ex- 
perts, A 2 Schiller Bldg., _ Chicago 

MACHINE DESIGNING, Ideas developed. Rates reasonable. 
E. B. Stauffer, Ephrata, Pa 

I WoRK ou T IDEAS, make | drawings, patents, machinery de- 
signing. Irwin D Groak, Monadnock Building, Chicago xs 

ACC URATE MECHANICAL DRAWINGS of your ideas Send 
sketch and $1 for each ee Designer, 121 E. 49th, Ci 


WOR RKING Di DRAWING 


WANTED 


UNIQUE ENGINES are small, powerful and compact. See our 
ad on page 129. Amateur Mechanics Supply Co. 

~ MARINE “ENGINE—Four cylinder, 4 cycle, high speed. 40- 
Perfect condition. Complete equipment. Price $285. 
ee Stahmann, 1602 First National Bank Bldg., Cincinnati, 
hio 


% H. P. GASOLINE ENGINE castings, $5. Complete engine 
$22.50. Stamp for circular. Crown Moter Works. Elgin _ Ti. 


FOR SALE—Refitted engines, boilers, pump, jron and wood 
working tools yne Machinery Exchange Co., Elmira “ & ae 

LET US MAKE YOUR BLUE PRINTS—Two cents square foot. 
Power Wallace Company, 1219 Arch St. __ Philadelphia 


“3-H. P. MAR INE ENGINE, complete equipment. new, $35. 
Heitsch. E. L ing, Mich 


CATALOGUES WANTED from parties manufacturing gasoline 
and kerosene tractors, «f sizes from 20 to H. P. at Draw 
Bar. Also of Engine Blows. Earl J ah BH Brandon, Minn 

WANTED: ‘Two or three good high class agencies at once. 
Driscoll, Brennan & Cooke, Waterbury, Com 

OVER 125 BIG MANUFACTURERS, investors want your inven- 
tion. Send dollar for new complete list. Victor Cozine, Glovers- 
ville, N. 

WANTED—Moving Picture Outfit, Fred Smith, Amsterdam, 
N. 

“WANTED SAMPLE COPIES and advertising rales of Mail 
Order publications All publications carrying a classified section 
preferred Johnson, 4250 N, Kimball Ave., _ Chicago. 


GASOLINE ENGINES to trade for lathe. Splitt & Boettcher, 
Manitowoc, Wis. 


HARRISON KEY FILING JIG. the greatest invention o: the 
age. Enables anyone to make perfect duplicate Pin Tumbler Keys, 
no misfits, saves blanks; price within reach of everyone. Harrison 
& Co.. 81 New St., N. Y. 

BARGAINS in reb uilt Palmer Marine Gasoline Engines. 
Palmer Bros., 31 E. 2ist St., New York. 


pWANTED—Small second hand lathe. F. E. Mason & Son, 
Batavia, N. Y 

FOR SALE: One fine two cylinder opposed air cooled motor, 
$35. One fine four cylinder air cooled motor, $78. Badger Mo- 
tor Co., Milwaukee, Wis. 


FOR SALE 

“SIX HORSE-POWER single cylinder four cycle Haase Marine 
Motor, Shebler Carburetor, Reverse Clutch, Wheel and Shaft Com- 
plete, ready to install, $75. A. Cournyer, Cedarburg, Wis- 
consin 

RENEW DRY CELL B: “RIES—No fake. Cost each. 
Two guaranteed formulae l5c each, or both 25c. L, M. Kachel 
Co. Dept. K62, Whitewater, Wis 

—IAND POWER FLOOR COFFEE } MILL, ma made by Enterprise 
Manufacturing Co.; 5 feet high, capacity of hopper 6 Ibs., good 
as new: will be sold cheap Boyd, Daltcn & Co., Wholesale 
Groceries, 54 Commerce st., Boston, Mass. 
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FOR SALE—Complete Soft Mud Brick making plant including 
a complete car system for handling brick. For particulars write 
A. M. Kahn, Secty., Bolivar, Tenn. 


POPULAR MECHANICS ADVERTISING SECTION 


FOR SALE CHEAP—Best equipped General Repair Shop, in 
town of 5,000. Enclose stamp for answer. L. M. Bowman, Box 
296, Altus, Okla. 


ARMY GOODS—Swords, 60c; Pistols, 70c; Tents, 
$4: Haversacks, 30c; Uniforms, $2; Repeating Rifles, 
Winstel, 1624 Pleasant Street, Cincinnati, Obio, 

ONE SHOOTING GALLERY including back stop. Good as new. 
Cost $140. Price, $60 cash, Want 300 second hand opera chairs, 
0. C. Berg & Co., Northwood, Iowa 

FOR SALE—Slate and tin — business in good town of 
10,000 population. One competitor. Good place for hustler. Ad- 
dress 1715 Nevada St., Wellsville, Ohio. 
BICYCLES—Overstocked with bicycles, some for $5. Guar- 
anteed, good condition; also new ones; factory prices. Write to- 
day for prices. Covington Cycle Wks., Covington, Ky. 


Saddles, 
. George 


FOR SALE OUTRIGHT—Cuff & Drawers Adjuster. Doing 
away with the heretofore objectionable necessity for armbands; 
neat, readily adjusted, manufactured at low cost. Best offer takes 
Manufacturers, investors, look this up. Sample pairs 

returnable. Address J. Lovett, 1 Main St.. Northampton, Mass. 

FOR SALE OR ROYALTY—U,. 8. Patent on Hydraulic Wash- 
Machine Motor, absolutely tried out. Positively the best. Ad- 
dress Wm. Barenz, 739% St. Milwaukee, Wis. 

~ FOR SALE—Patent No. 892.234. “Hame fastener,” $200. 
ticula "Geo Ericscn, Red Wing, Minn. 

~ CAPITAL FOR INVENTORS—How to obtain an eap- 
ital in patents. Book mailed free for examination. Capital 
Producing Co., Denver, Colo. 


PATENT NO, 867725, Lathe Tools and Holders. Big money 
for _manufacturer. Make offer. Roy H. Bassett, Canton, N. Y. 
$5,000 GETS MY PATENT on egg case lids. Instantly at- 


—- to any case. Cheaply manufactured. A. P. Honey, Salem, 
Mo. 


Par- 


“NEW SUPERIOR automatic card printing press, cabinet, type, 
cards and equipment. Worth $200. For sale cheap. W. A. 
Brune, 430 Shelby St., Sandusky, Ohio. 


FOR SALE—Good clean stock of hardware, stoves, tinware and 
tin shop in connection with one of the best farming counties in 
Illinois. Invoice about $3,000. A. H. Warner, Somonauk, Ill. 


FOR SALE—40 lessons in taxidermy, price $10. Also 4x5 
camera cost $30, price $20. Albert, Haglund, Astoria, S. D. 


FOR SALE—Moving Picture Film le foot. H. Davis, Water- 
town, Wis. 


FOR SALE— Small museum of relics, antiques, etc. Reasonable 
offer accepted. Send stamp for list describing each article. Ad- 
dress Henry Yonge, Box 716, Niagara Falls, N. i, A 


STEREOPTICON LECTURE OUTFIT. Complete, bargain. 
Write. Wagner, Angola, N. Y. 


CRETORS STEAM PEANUT-POPCORN WAGON; brand new; 
cheap, $625. Fisher, 107 Erie Street, Warren, Ohio. 


DESK FAN BARGAINS: 12” size, job lot of only 25. All in 
running order, $5.45 each, while they last, before season opens. 
Cosmos Electric Co., 136 N. Liberty St.. N.Y. 

FOR SALE, GARAGE. Fully equipped. Large two story 
building, upstairs a dance hall. Northwest Iowa town of 1,200. 
Margret Livermore, Moville, Iowa. 


SLOT MACHINES, Electric Pianos, Penny Baseball, Oper- 
ator’s Bells, Detroits, Deweys and Arcade Machines. McCusker, 
210-12 N. 8th, Phila., Pa. 


FOR SALE—Guns, Typewriters, Printing Presses, Musical In- 
struments, ete. List free. Guy Kendall, Dundee, N. Y. 

TO WHOLESALERS and trade in general. We are introducing 
new patented articles on the market. Send for list of same and 
also for catalogue of Typewriters, Motorcycles, Engines, Musical 
Instruments, ete. Atlantic Supply Co.. Long Braneh, = 2 


“TEXTIGUM”’ TYPEWRITER COVERS, fine, 50c, See what 
I say under Atchison. 


“DIXIE” BREAD MIXER—Patent 843.156, Jan. 6, 1906, 
have been sold. Wm. Dicks, Buffalo, N. Y. 


SASH HOLDER AND FASTENER-— Patent for sale. W. J. 
Russell, Lusk, Wyo. 


FOR SALE Patent No. 1,006,364, issued Oct, 17, 1911. What 
am I offered for absolute non-derailable car and a track having a 
crossing and automatic switch? Worth a milMon. On royalty 
five cents per mile. Address, I. M. De Pew, Palma Sola, Florida, 

$600 BUYS VALUABLE PATENT. Device needed in every 
home. Good agents’ artic le. Manufacturers, investors, write. 
Victor Cozine, Gloversville. Y 


3,000 


AUTOMATIC GATE ‘for railway cressings, both steam 
. 919,627 Lock for umbrellas, hats and coats, Wm. 
Noville, Quiney Ave., Cleveland, Ohio 

~ VALUABLE PATENT in Folding Canoe. Best offer takes it. 
Ask for circular. A. Henrikson, 3106 Sheffield Ave., Chicago, Tl. 

PATENTED, burglar-proof window lock for sale. Good article; 
can be manufactured cheap. Address F. T. Feicht, 802 Louis 
Ave., Canton, Ohio. 


EVERY LATHE needs one of these revolving centers. U. 8. 
Patent allowed recently. What offer, outright or otherwise? J. 
Outterside, 701 Dudley Ave., Winnipeg, Can, 


PATENT FOR SALE on Automatic Street Car Indicator No. 
1,013,485 just issued, the world wonder. See machine, this will 
beat the Bell Telephone. Robert Ekron, 110 So. Hoyne Ave., 
Chicago, Ill. 


FOR SALE. Patent No. 103,342, Animal Trap—Kills, More 
practical, smaller, lighter, cheaper than spring trap. Will be ba- 
sis of profitable business. Best offer takes it. Edward Conia, 
Rim, Wyo. 

~ CANADIAN PATENT. Straw and coal, burning cook stove. 
Outright or royalty. C. R. Thurber, Morse, Sask, Can. 


PATENT ATTORNEYS 


SALE OR EXCHANGE 


L. Cc. SMITH HAMMERLESS SHOTGUN. Cost $65.00, has 
been shot less than 100 times. Just like new. Will trade for 
mounted moose or elk head or anything. What have you? R. C 
Baird, Purcell, Okla. 


EXCHANGE U. 8. Patent No, 962.646 for Al motorcycle. J. 
W. Majek, Astoria, Ore. 


EXCHANGE unused Canadian for American stamps. Coin En- 
velope Co., Ada, Ohio. 


EDISON moving picture machine outfit, camera, Victor phono- 
graph, printing press, motorcycle. Want automobile, lathe, bear 
rug, cash, or what have you? Ulysses Fortier, Tulsa, Oklahoma 


COMPLETE PLANT for manufacturing vacuum bottles. In 
cludes machinery, tools and large amount stock. Appraised at 
$1,200. My price $550. Automobile, motorboat or motorcycle 
taken as part payment. Seriv rivens, Ashtabula, Ohio. 


“ELECTRIC SIDEWALK ADVERTISER, 566 Connecticut Ave., 
Bridgeport, Ct. 


PATENTS FOR SALE 


FOR ‘ SALE oR ‘TRADE, “the following patents: United States 
Patent No. 834,446, automatic grain weigher; Canadian Patent 
No. 102,151, automatic grain weigher; United States Patent No. 
784,142, weighing apparatus; United States Patent No. 984,062, 
detachable valve seats for steam engine; United States Patent No. 
748,575, chaff blower to separate chaff from straw; United States 
Patent, tailing cylinder for thrashing machines. Write for par- 
ticulars if you mean business. Louis O, Berg, Madison, Minn. 


JUST RECEIVED favorable report on patent for automatic 
gas machine. Once filled needs no attention for six months. 
Manufacturing costs one-third of any machine on the market. 
Shipping weight, 150 lbs. Floor space in basement, 18x40 in.; 
adjustable to use different grades of gasoline; needed in every 
home. Investigate; make me an offer. B. J. Baskerville, 301 
Hunter Ave., Joliet, > 


PATENTS PROCURED AND POSITIVELY SOLD if the idea 
has merit; all countries; satisfied clients my best references; a 
good invention properly protected by patent should prove very 
profitable to the inventor; protect your business against com- 
petition by patenting any new manufacture, process, formula, 
or article associated with it: capitalize your ideas; perfect, patent 
and market your new ideas: send sketch today; book free 
H. Sanders, Crilly Building. Chicago, Tl. 


PATENTS OF VALUE. Prompt and efficient service. No mis 
leading inducements. Expert in Mechanics. Book of Advice and 
Patent Office Rules free. Clements & Clements, Patent Attorneys, 
704 | Colorado Bldg., Washington, D. C. 


~ PATENT BOOKS MAILED FREE—Showing 100 mechanical 
movements invaluable to inventors and mechanics—and telling 
what is a. how to obtain patent or partner, etc. Free 
on on_ request. Cha E. Brock, 701 Eighth Washington _D 


“PATENTS PROTECT. Careful, honest work in every 
case. Patent your ideas, they may bring you wealth. 64- page 
book free. Fitzgerald & Co., 804 F, St., Washington, D. C. 
Established 1878. 

MONEY IN IDEAS—-EDISON, Greatest Inventor, tells “How 
to Invent’”’ in booklet, sent free, by Henry N. Copp, Registered 
Patent Attorney 51 Washington, dD _¢ 


IMPORTANT NOTIC E—Read | ny - page ad on page 124, Adver- 
tising Section of this magazine, relative to patents, trade-marks, 
etc. Special offer contained in the ad. E. E. Vrooman, Patent 
Lawyer, Washington, D. C. 


THE INVENTORS OUTLOOK educates inventors on patents. 
Four months, 25 cents. Washington, D. C 


UNITED STATES AND FOREIGN “PATENTS promptly pro- 
cured for inventors at reasonable fees. Opinion as to probable 
patentability free. Do not make the mistake of applying for your 
patent before you have received my free literature and carefully 
read my terms and’ methods of procuring patents. Advice free. 
Frederick J. Larson, Suite A-822 Schiller Bldg., Chicago. 


SEND SKETCH or model for free advice on patentability. 
Book telling truth about ‘‘prizes *“‘No patent, no pay.’’ Sent 
free. John J. Thompsen, patent attorney, 1110 F St., Wash- 
ington, D. C. 


FOR SALE—U. 8S. Patent on Exercising device for home or 
gymnasium. Nothing like it on the market. For particulars 
write Theodor R. ceisel, Springfield, Mass. 


FOR SALE—$1,000 buys sole patent rights mg patent No. 971,- 
a ol nut cock, for rail splice bar bolts. J. A. Schmutz, Somer- 
set, 


SEND TWO 2c STAMPS for my copyrighted book on ‘‘How to 
Make Patents Profitable,’’ based on %0 years’ experience with in- 
ventors, promoters, patent agents and manufacturers. Frederic 
Benjamin, 140 Dearbom St., Chicago, 


NO ADVANCE “ATTORNEY FEES. Payable when patent al- 
lowed. Fuller & Fuller, Washington, D. C. 
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_ BEST pr patents ; 


and Selling “In- 


request I will send 


HERBERT JENNER, patent attorney and mechan- 
1 and report if r patent 
it 


WHAT YOU INV ENT.—It may be_ valuable. 
No attorney's fee until patent is — 


PATENT POSSIBILITIES, 
valuable interesting 
tells what to invent and where 
905 MeGill Building, Washington, 

PATENT BOOKS on How to Obtain and Sell =—=y -contain- 
ing exhaustive | —. on 


PROTECT YOUR IDEAS. oo wo free. 
by “Bankers Register. 

PATENTS SECURED or Fee Returned. 
Expert Search — Report 
Preference teak sent free. 


_ Send sketch for Free 


Advice and books free. 


NO 8 tees uniil patent allowed. 


SEND FOR FREE BOOKLET, Al 
500A Victor Bldg., 


FIND OUT FOR er 


7 


INVENTORS ‘OU TLOOK 
le about wasted 


PATENTS FROM AN 
have made others successful, 


Registered Attorneys, 
Washington ‘Specification Co., 


WILL BUY PATENT 


electricity for 
mail or advertising. 


PATE SEC URED- 


Established ten years. 
write Charles A. Scott 


FORTUNES FOR YOU. 


Best bank and other references. All business strictly confidential. 


. w 
outlining our special offer to market your inven- 


SEND FOR FREE 
Shepherd & Campbell, 


1 
500A Victor Bldg., 


IDEAS 3 free books. 


PATENTS WITHOUT ADVANCE ATTORNEY'S 


REAL ESTATE AND FARM LANDS 


SUBURBAN LOTS, $20; $1 Monthly. Houston, Texas, is 
having the most wonderful growth of any city in the U. 8. 
Population increased from 45,000 to 105,000 in seven years. Pre- 
dicted by conservative business men that it will go to half a mil- 
lion. Government spending millions on Ship Channel here to 
bring ocean liners to our seventeen railroads. A million dollar 
hotel just finished. Another to cost over two millions under 
construction. Millions going into Sky-scrapers, factories, steel 
mills, Rice university, endowed with over nine millions, open thia 
year. We own and have just opened the sale of lots at Satsuma, 
beautiful suburb of Houston, thirty-five minutes from heart of 
city. On railrcad and Boulevard. Lots 50x100 feet. First one- 
hundred go at $20 each. Terms, $1 cash, $1 per month, no inter- 
est. Write now for full particulars before first hundred are sold, 
eo Hahl & Co., 27 Commercial Bank Bidg.. Houston, Tex. 


JUST FORTY-FIVE MINUTES FROM HOUSTON. The great- 
est land sale in Texas is taking place. Write quick. It's a big 
choice tract of land just thirty miles northwest of Houston, 
Texas, now ypen for settlement. The land is cheap and can be 
had on easy terms. Down there they clear from $150 to $800 
per acre in figs, oranges, pecans and vegetables; wild hay is rank; 
commands good price and should more than net half first year's 
payment; first year’s crop should pay for land; every day is work- 
ing day; sunshine all the time; from two to four crops each year; 
abundant rainfall, First class market and transportation facili- 
ties; shell roads, good schools and churches; desirable, progres- 
sive neighbors; write quick for map, terms and particulars, Prvs- 
perity Land Company, Dept. 312, St. Louis, Mo 


GET AN IDEAL 1] HOME “IN | FLORIDA HIGHLANDS. A land 
climatically perfect and with all social and educational environ- 
ments, Boating, Bathing and Fishing the year ‘round, A 
modern eight room bungalow and an estate of 20 — 
capable of yielding an annual protit of $2,500 to $: 
most prolific orange and grape fruit country in the Bao Only 
26 hours from tue Northern markets. The total price is small— 
$2,500 down and $35,500 _yeats. Don’t pay a dollar—Come 
and see the land, Be my t the new club house. Write or 


a 
wire at once, W. F. Hallam, Sec’y, Lakeland Highiands Country 
Club, Lakeland, _Fia, 


20,000 ACRES of choicest eastern Colorado land just south of 
the Nebraska line. Soil dark black loam, feet deep, under- 
lined with clay. Slightly rolling. Climate, mild. Rainfall 


over 
21 inches on the average for 6 years. Want a few live agents 
from eastern states to help colonize settlements. For particulars 
Write Platte River Valley Land Co., Omaha, Nebr., A. C. 


Wagner, Mer. 

5 CENTS PER ACRE CASH. Texas school land coming on 
the market, you can buy good land at $2 per acre: pay 5 cents 
per acre cash, and no more for 40 years, but 3 per cent interest 
on the balance. Send 6 cents postage for further information. 
Investor Pub, Co., Dept. B, San Antonio, Tex 


80 ACRES, improved, half bearing orchard, “forty 
Rensns City. Other farms. Richmond Realty Co., 
Missouri. 


HAVE PERFECTED TAX TITLE on 47 acres with about a 
mile of lake front on Lake Kabetogama, St. Louis County, Minn. ; 
good summer resort and mineral prospects, worth $250. Will 
take $50 cash and hunter’s outfit worth $200 for it. Would like 
good camera in outfit. H, O. Halvorson, Dawson, Minn 


CHOICE VIRGINIA FARMS, $5 per acre and up. Mild win- 
ters, large list. Particulars, write John I, Clarke, Rea] Estate 
Dealer, Smithfield, Virginia 

BARGAIN- —Baldwin county land, improved or unimproved, near 


) ae For list and prices, address B, L. Randall, Daphne, 
Ala. 


miles from 
Richmond, 


ACRES young Vines. s.  basy terms. P. O. Box 16, San 
Martin, Cal, 


“760 ACRES of best Marshall County iy land for sale a $25 per 
acre, good improved farms, easy terms. Address Florian Real 
Estate Co., Stephen, Minn. 

CHOICE CENTRAL SOUTH DAKOTA FARM LANDS. 
tiful 800 acres improved farm, $35 per acre; 160 improved, per 
acre. Tracts in n_ any size; fine 1] lo ‘ation, | Rn. C. Greer, Blunt, 8. D. 

SELL You R FARM QUIC KLY. Wherever located, omit large 
commissions. Particulars free. Interstate Farm Agency, Pike- 
ville, Tenn, 

A HOME — ISHMENT, fi fine one cheap, 160 acres good 
land for $800, Write L., Box Otis, le 

CO-OPERATIVE COLONY loc: ng z here. Co operators invited. 
Edward Miller, Crystal Springs, Fla 


eau- 


SEL L you R PROPERTY QUICKLY for cash, no matter where 
located. Don’t pay big commissions Particulars free, Real 
Estate Salesman Co., Desk B, L incoln, } Nebr 


FINE FARMING OPPORTUNITY > in Louisiana, 60 miles 


from New Orleans on I. CC. R. R. Temperate climate, good 
markets, splendid stock country with natural forage $20 per 


acre Terms reasonable Address, C. H. MeNie, Kentwood, La, 


FOR THE HOME 
YOU CAN SAVE 5te to $5.00 a month on your gas “pill with 
our regulator Great money-saving invention. Easy to attach. 
$2 prepaid. Postal brings particulars. Specialty Supply Co., Box 
18, Kewanee, Illinois 


OUR HOUSEHOLD SPECIALTY does 5 hours’ work in ten 


minutes. A boon to housewives. Read Howard Sales Co, “‘ad”’ 
under Agents Wanted. 


oO ROOMPAINTERS patterns for sale. Ready for use. 


> for sample border and make meney. F. Ennullat, 
Box 44, Marshfield, Wis. 


free nar Park Row Build = 
N Inventor’s handbook Protecting, 
ventions sent free upon request 
IDEAS HAVE MADE FORTUNES. On 
my “Inventor's Pocket Companion,” telling how to use your 
idea t greatest advantage Patent secured or Fee returned \ 
Write today Wm. N. Roach, Jr., 502 Metzerott Bidg., Wash 
W rite 
lr 
m 
ve Trust 
Bidg., Washington, D. ¢ 
’ Compa y, 600 O y Bldg Washingtor D ¢ 4 
Free search 
ab. 1864, 685 
Guaranteed 
S. Duffie 
& Co ept ashington 
PATENTS THAT PROTECT and pay a 4 
Rates reaso! le Highest references; best results atson 4 
Coleman, Patent Lawyer. 622 F. St., N. W., Washington, D. C 4 
THE PATENTOME tells all about patents and how to get ; 
then Free on request Established 1865 Anderson & Son, 
Patent Solicitors 7 7_G. Street Washingtor D. ¢ 
PATENTS Advice free 0 years’ experience Send for book } 
Free search and 
bo = 
PATENTABLE IDEAS WANTED—Send for 3 free books. 
its and their 
‘ co Washington, 
PATENTS 
= 3 F what to invent ind how t i 
pr * Universal Educator covers the 
Z Price $1.00, postage free. Money returned if not more than 
3 THE n patents 
3 It tells s, opportur 
ities al for patent 
we reform and inventive success Special offer Four months 25 
§ cents. Dollar for year. Opposite U. S. Patent Office, Wash- 
2e Christoph, 1719 Sheffield 
Ave., Chicag« 
‘ INVENTORS FILE YOUR OWN _ APPLICATIONS Papers 
e prepared $10 Free Par- 
ticulars on, 
y INVEN’ r you Write 
ry Adam Fisher Mfg. ¢ St. Louis, Mo 
on patentability ilidity and 
* in lucted C. L. Parker, 910 G 
St... Washingtor D. 
t WE SELL To buy or hav 
ing one to 6% G ite Bldg 
' Rochester, N 
PATENTS BULLD Our free book- 
lets tell how, what to invent. and how to choose an attorney 
~ 6 Write today D. Swift & Co., 317 Seventh St., Washington, 
ly D. C 
e INVENTORS 
send contract 
y tion Atlantic 
its and Their 
Washington, 
- 
chard. Owen, 
a Richard B. Ower 
FEES. Send FRES¢ 
sketch tor tree repor uller, Washing Send 2% 
ton, D. C Route 
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“IDEAL CHURNS.” Five gallon size, wood barrel, $5.50. One 
gallon, metal barrel, $3.50. Butter in minutes. Paris Novelty 
& Mfg. Co., Paris, Ky. 


EXCEPTIONALLY HIGH-GRADE water power washing ma- 
chines. Cedar or Cypress ‘tubs; gearless, brass motor operating 
on sixteen pounds pressure. Guaranteed two years. Regularly 
sold for $16. Price, $11.75 each complete. Armstrong Sales Com- 
pany, Springfield, Ohio. 

HOME SHOE REPAIRING. I show you how to buy and 
repair shoes at home. Send 50c and save dollars. Others earn- 
ing big money fixing neighbors shoes. J. Evans, Lodi, Cal. 

BEAT YOUR CARPETS clean with our New Perfect Dust 
Beater. Price 35c. Finstad Co., 3019 Fullerton Ave., Chicago, 


MAKE YOUR OWN MISSION FURNITURE at the minimum 
of expense. Our 2 books ‘‘Mission Furniture, How to Make It,”’ 
Parts 1 and 2, tell in plain, simple language just how to make 
50 different pieces. Full dimensioned working drawings and half 
tones of finished articles. Price 50 cents each or $1.00 for the 
two volumes, postpaid. Popular Mechanics Book Dept., Chicago. 


METAL WORK AND ETCHING—A 96-page handboor for art 
metal workers telling how to make a great variety of useful and 
ornamental objects such as desk sets, arts-crafts jewelry, etc. 

ice, 50c postpaid. Popular Mechanics Book Dept., Chicago. 


BEAUTIFUL ARTS-CRAFTS LAMPS—Anyone can make them 
out of paper, cardboard and wood. 16 designs. Inexpensive yet 
artistic. Complete book of instructions. Price 50c postpaid. 
Popular Mechanics Book Dept., Chicago. 


GAMES AND ENTERTAINMENTS 


FUNNIEST JOKE OF THE CENTURY! Imitation Ink-Blot 
—Hard, shiny composition having exact appearance of wet ink 
blot spilled from overturned ink bottle or leaky fountain pen. 
Laid beside overturned bottle or fountain. pen on table cover, 
carpet, etc., will create sensation, Lasts lifetime; always ready 
for use. Ink blot and illustrated catalog (B) of novelties, trick 
magic, puzzles, etc., postpaid 5 cents. Joseph Mathieu, 203 
Court St., Brockton, Mass. 


ANOTHER NEW TRICK, the Dissolving Billiard Ball, Price 
20 cents and wcerth it. Send 5 cents for illustrated catalogue. 
Mephisto Mfg. Co., Woodhaven, L. I. 


FORMULAS 


10,000 RECEIPTS, FORMULAS, processes, etc., for every busi- 
ness. 800 pages, price $3. Circular and scientific book catalog 
for stamp. B. P. Newnham, Waukegan, 

FORMULA for making Flexible Mirrors and Duplicator, lic 
both. Hamblett, 10 Ellingsburg St., Lowell, ass. 


SEND 25c for receipt Furmiture Polish. M. Boelens, 38 N. 
Main, Adrian, Mich. 


GASOLINE AGE, Electric Dry Cell No. 6 Ignitors. Peerless 
formula. Written demonstration and exclusive territory to man- 
—— guaranteed, $25. J. Dougan, 234 Smith St., Winnipeg, 
Canada 


3,000 FORMULAS and Digest publishing 100 nee, ete., 
monthly, one year 40c. Digest, Grand Rapids, Michigan 


A DOLLAR BILL will buy you 2800 fine formulas. Start a 
factory, sell the gocds. Stumpff Chemical Co., 1330 Portia st., 
Los Angeles, Calif. 

200 FORMULAS and _ Digest publishing 100 formulas, etc., 
mogthly, one year 25c. Digest, Grand Rapids, Mich. 

LEARN TO MAKB INK—Big profits! Instruction ond formula 
10c coin. Theo, Mitschke, 402 Pacific St., Brooklyn, N. Y. 

SILVERING MIRRORS FORMULA and one year’s subscription 
to Digest, 25c. Digest, Grand Rapids, Mich 

200 SELECTED FORMULAS, selected from several thousand 
and are money makers. 10 cents. M. W. Rand, Box 224, 
Spokane, Wash. 

INVISIBLE INK—Sneezing Powder. Either formula, 15 cents, 
Guaranteed. D. Painkinsky, Salem, Jil 

FORMULA for a quick Beard Softener, no rubbing in lather, is 
not injurious to the skin or razor. Address Charles M. Kyser, 
Akron, 

20,000 FORMULAS on file. Anything you want for 25¢ each. 
most service. Nat'l Chemical Exchange, Box 488, Rochester, 


MAKE DU STLESS DUST CLOTHS. Formula 10 cents, T, A, 
urke, 3 S. Pearl, Galesburg, Ill. 
500 SECRET FORMULAS, 25c. Globe Co., E1712 Leavenworth, 
Omaha, Neb. 


RARE COINS AND STAMPS 


JUGGLING AND MAGIC easily learned. New book $1. Post- 
paid. Martell, 3822 McDonald Ave., St. Louis, Mo. 


THE ROAMING MOUSE, lOc. Greatest joke in a party. Olson 
Co., 2453 North Ave., Chicago, Il. 


BIG STAMP ALBUM, 546 spaces, 160 illustrations, heavy 
covers, price ldc. Price list and monthly paper free. 108 all 
different stamps, Paraguay, Turkey, Victoria, etc., only 10¢. 
Approval sheets, 50% commission. Scott Stamp and Coin Co., 
129 Madison Ave., New York. 


MAGIC MOVING PICTURE CARD Free. With illustrated cat- 
alogue tricks and novelties, l0c. J. Harvey Amold, Box 183, 
Princeton, N. 


CACHOO SNEEZE POWDER—Sample, l0c; Dozen, 80c; Hun- 
dred, $5. Catalogue of Wigs, Make-ups, Puzzles, Tricks, etc., 
free. Perey Ewing, Decatur, Ill. 


FREE, 1912 MAGIC CATALOGUE, 208 pages illustrated in 
colors; send 2c stamp for particulars. Buy direct from the man- 
ufacturer, cheaper and _ better apparatus. Professor Hornman, 
270 W. 39th St., New York. 


APRIL FOOL PENCIL and letter, with catalog of puzzles, Lic. 
Wonder Noveity Co., Dept. EB, P.O, Box 123, St. Paul, Minn. 


FIVE CHEMICAL TRICKS, 50c. E. Robert, Box 145, Palo 
Alto, Cal. 


PUZZLES, TRICKS, Jokes and Novelties. One sample of each 
with a ne only 10c. Chicago Puzzle Works, 323 Eugenie St., 
Chicago, DL 


PLAYS, VAUDEVILLE Sketches, Monologues, Dialogues, 
Speakers, Minstrel Material, Jokes, Recitations, Tableaux, Drills, 
Musical Pieces, Entertainments for all occasions. Make-up 
Goods. Large catalogue free. T. S. Denison & Co., Dept, 11, 
Chicago, 


NEW AND NOVEL JOKES—Great fun producers. So simple 
a child can operate them. 1. The Split Jam (Look what 
you've done to the table cloth!!!). 2. Red Hot Cinder (Drop 
it on the rug or floor in front of fireplace), 3. Damaged Finger 
(Deceptive blood-soaked bandage. Great sympathy ex- 
pressed by your friends) 4. Blot of ink (The Bookkeeper 
goes mad. Mother is frantic). Price 10 cents each, postpaid. 
Address Popular Mechanics Book Dept., 318 W. Washington St., 
Chicago. 


STAMP MONTHLY—1,000 peelable hinges, 15 canons unused 
and 50 different used stamps. Only 40c. 50 British Colonials, 
25e; 25 Civil War, 25c: 25 U. 8. Cols., 25¢c; satisfaction guar- 
anteed. Penn Stamp ¢ Box 267a, Moosic, ‘Pa. 

COINS. WE PAY CASH premiums on thousands rare coins, 
stamps, paper money. Send Ten Cents for large Coin Value Book, 
You may have Coins we want. National Coin Exch., Alamosa, 
Colorado. 

PACKET OF 23 STAMPS; no two countries alike, 500 hinges. 
Set of $1 and $2 U. S.°Rev., all for 5c. Miami Stamp Co., 
Toledo, _ Ohio. 

OLD STAMP COLLECTION, over 2,000 varieties, bargain, $10. 
Untied States Stamps bought. Rodermond, Oyster Bay, New 

ork, 

STAMPS FREE—205 different foreign by remitting 25c. 6 mos. 
subscription. McKele’s Weekly Stamp News, Boston, Mass. 

“IF YOU HAVE a stamp collection for sale, write R. Stiles, 
Schenectady, N. Y. 

BIG MONEY in Old Coins. Our new coin book, one dime. 
Hawkins, Raton, New Mexico. 

PRICE LIST FREE. Premium Coin ldc. Stamp 
and Coin Exchange, 65 Nassau St.. 


500 DIFFERENT. mounted catalogue $7. o = $1.25, McGibben 
Stamp Co., Hyde Park, Ontario. 


OLD COINS FOR SALE. 5 ; different, ldc. L. J. Mathewson, 
Waubay, 8S. D. 

STAMPS FREE—4 different Soudan (camel), 8 different Costa 
Rica, stamp lists, free offers, ete., for 2c postage. Fine 50% 
approvals. Stamps bought. Big monthly bargain lists free, Every 
stamp collector should write us. W. C, Phillips & Co., Glas- 
tonbury, Conn. 


1.000 HINGES lic. W. L. Barrows, Box 12, Hartford, Conn. 


FREE MAGIC CATALOG, send 2c stamp. Wholesale Magic 
Supply, 270 West 39th St., New York. 


TRICKS, MAGICAL APPARATUS AND SUPPLIES—Ama- 
teurs supplied as well as the Great Professionals. Easy, interest- 
ing and entertaining. Amuse and astonish your friends. Large 
illustrated catalogue of clever tricks for the pocket, parlor and 
stage, price ten cents. Buy from real Magic Dealers. Send 
now. Read & Covert, 821 East 43d St., Chicago, Il! 


YOU CAN BE A MAGICIAN; travel: give shows; make money. 
1 tell how. Send stamp. Prof. Rapp, Box F-1115, Madison, 
Wis. 


MAGIC- EU LL, shines in dark, 10 cents. Klein, 1193 Broad- 
way, New York. 

100 TRICKS, with directions, fifteen cents, Bamberg, 1193 
Broadway, New York. 

LEARN a ISM at home. Particulars for stamp. 
M. Bailey, Box 253. St. Paul. Minn 

MAGIC BOOK FREF—600 Tricks, Puzzles, etc. Send address. 
Crest Trading Co., 10 Witmark Building, N. Y. 


GREENBACKS—Pack of $1,000 Stage Bills and present, lic, 3 
packs, 25c. Send for a pack and gee the boys what a Wad you 
earry. Arthur Nichols, Chili, N 

COINS—20 different foreign, — 5 different Confederate state 
bills, 1l5c. 150 page illustrated premium coin book, 25c. 
large U. S. cents, 40c._ F. L. Toupal Co., Chicago Heights, Til. 

300 GOOD FOREIGN N STAMPS of the 5 parts of the world for 
10 cents. 100 good foreign stamps of Finland, Ceylon, etc., free. 
Popular Stamp Company, Box 840, Wallingford. Conn. 

$775 PAID FOR RARE DATE 1853 QUARTERS, $20.00 for a 
Half- ‘Dollar, We pay a cash premium on hundreds of coins. 
Keep all money coined before 1880, and send 10 cents at once 
for our New Illustrated Coin Value Book; size 4x7. It may 
mean your fortune. C, F. Clarke Co., Coin Dealers, Dept. 14, 
Le R N. Y. 


oy. 


FREE—Good foreign packet to all applying for our 50° ap- 
— sheets. Enclose 2c for postage. M. Teeling & Co., Box 
3257. Boston, Mass. 

COINS—Selling list of rare gold, silver, copper coins, frac- 
tional currency, bills, ete., free for stamp. John A. Lewis, 253 
No. Washtenaw Ave., Chicago, Il. 
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STAMPS, 100, ALL DIFFERENT, FREE. Postage 2c. Men- 
tion_paper c 


Quaker Stamp | Toledo, Ohio. 


1000 3%x6 CIRCULARS, book paper; postpaid, $1. Smith 
Supply, Waukegan, Ill. 


“94 VARIETIES CUBAN STAMPS 10 cents List of 6,000 low- 
ced stamps free. Chambers Stamp Co., 111 P. Nassau St., 
Kew York City. 


PRINTING PRESSES, Type and Supplies. 
and catalogue free. 
St.. Chicago 


Instruction book 
L. M. Carroll & Co., 167 W. Washington 


100 DIFFERENT GOOD UNITED STATES STAMPS, 25c. 
Catalogue free. Collins, 285 Orleans, Detroit, Michigan. 
~STAMPS—105 China, etc., stamp dictionary and list, 2c. 
Bullard, Sta. A., Boston. 


MUSIC 


If YOU WANT the latest sheet music and a better assort- 
ment for less money than elsewhere, write for our catalog. 
Semple’s Music House, 204 West Ave., Norwalk, Conn. _ 

WHATEVER SHEET MUSIC you want. no matter where pub- 
lished, we will supply at 20c per copy postpaid. Willis Wood- 
ward & Co., 1191 Broadway, New York. 

“WHERE THE KENNEBEC IS FLOWING, pleasing lyric, pretty 
music, 10¢ at present. The | Kuyahora Press, Machias. N 

“OUR CATALOGUE and one sample copy of sheet music for 
ten cents, Address Francis Publishing Co., Revere, Mass., Dept, 


“POEMS WANTED. Cash paid for songs. Needham Music 
House, St. Louis, Mo. 
“POETS—AUTHORS: Get cash for y your songs and _ stories. 
Music Sales Co., St. Louis, Mo. 

“SONG BOOK: 152 popular songs, 10c. Ideal Supply Co., Ac- 
cord, N. Y. 

SONG POEMS WANTED for publication, with or without 
music. Eaton, Desk 44, 1370 B’ dway, N. Y. 

RAG-TIME PIANO PLAYING taught by mail. Book free. 
Christensen, 84 Auditorium Bldg., Chicago. 


PIANOS AND “MUSICAL \L INSTRUMENTS 


WOULD YOU BE INTER ESTED in a Piano at manufactur- 
ers price? We will send you one at astonishing low figure if you 
represent us in your locality. Drop us a postal and get next 
to a good paying proposition. Ohio Valley Mfg. Co., Neff, Ohio, 


“VICTOR VICTROLAS, Graphophones. Do not buy before you 
oan from us. Free trial. Easy monthly payments. Write for 
free catalogue. Ekdahl and Skogland, Geneva, Tlinois. 

CLARIONETS, FLUTE, PICCOLO for sale cheap. Martell, 
3822 McDonald Ave., St. Louis, Mo. 

FOR SALE. Concertina and pianoharp. Address, Fred Finder, 
Box 4, Champaign, I 

STRADIVARIUS VIOLIN for sale cheap. Excellent sweet 
tone Miss Bertha Mardes, Route 5, Rosedale, Kansas, 


PRINTING 


FREE, 25 FINE QUALITY WHITE ENVELOPES, your return 
card printed on corner, postpaid, if you send 5c for six months 
subscription to “‘The Oxford Bear,’’ a magazine for agents and 
mail order men. Keniston, Publisher, South Paris, Maine. 

“ENGRAVOTYPED” STATIONERY is the latest form of sta- 
tionery for particular people, being a perfect imitation of steel 
die stamping, Samples on request Clifford D. Stone, 501 Snow- 
flake Bidg., Toledo, O. 

1,000 MULTIGRAPH FORM “LETTERS, . heading printed, Bond 
stock furnished. Delivered in U. $3 or 500 for $2. Per- 
fect imitation, Send for Perfection Letter Co., 
Washington St., Muncie, Ind, 

100 NEAT VISITING CARDS, 25c. 100 fine plate, 35c. 50 20c, 
ee for stamp. Retter Bros. Box 142-P, Tippecanoe City, 

0. 


PRINTING—100 NOTEHEADS, 100 Envelopes and 100 Cards 
neatly printed to your order; prepaid, $1, Sample for stamp 
Union Pub. Co., Dept. M, Uniondale, Ind. 


TYPEWRITERS 


GENUINE TYPEWRITER BARGAINS, no matter what make, 
will quote you lowest prices and easiest terms. Write for big 
bargain list and catalogue 17, L. J, Peabody, 278 Devonshire 
St., Boston. 

$10 FOR REMINGTONS, Smith Premiers, Denemeres, Jewetts, 
Fay Sholes, Williams & Yost. Hammonds, $17. Other $19. All 
other makes at bargain prices for the next 60 days. Ww. 4H. 
Fox, 106 N. La Salle St.. Chicago, Til. 


“THE INTERNATIONAL TYPEWRITER is the best machine on 
the market for the money. Price $6. Mfg. by Forest Park Ma- 
chine Works, Forest Park, Til. 

“OLIVER VISIBLE TYP ded RITER cheap. 
Route 5, Rosedale, Kansas 


REMINGTON TYPEWRITER, $12; Caligraphs, $6; Hammonds, 
Yost, Densmores, $10; Smith Premiers and Jewetts, $15; Olivers, 
Underwoods, L. C, Smith and Royals, $25 Fifteen days’ free 
trial and one year’s guarantee; don't purchase until you get our 
prices, Harlem Typewriter Exchange, Dept. P. M., No, 217 
West 125th St., New* York. 


I WANT TO CORRESPOND with persons who are about to 
buy a high-grade typewriter, and object to paying the high prices 
generally asked by manufacturers and dealers. Any make on 
approval. Catalogue, bargain list and valuable information sent 
free. A. E. Atchison, 4127 West 21st St., Chicago 

“TYPEWRITERS OF ALL MAKES, low prices ; 
guaranteed. Edward _Quimby, Dover, New Hampshire. 

TYPEWRITERS—Every kind on the market, write today for 
best bargain you ever secured. = anywhere on approval, 
up. Fletcher Typewriter Co., N. St., St. Louis, 
0. 

wie RITER RIBBONS for any make of machine, four for 
1. Carbon paper $1 per Range. Guaranteed. Peerless Ribbon 
Co., 217 West 125th St City. 
~ STENOGRAP HER must her Remington typewriter, $9. 
Miss King, 2230 7th Ave., N. Y. City 


Charles Rickhart, 


satisfaction 


SHORTHAND TYPEWRITERS. 


ANDERSON’S SHORTHAND TYPEWRITER is faster than 
stenography! One stroke prints a word in plain English. 100 
words a minute in six weeks. Anderson Shorthand Typewriter 
‘o, 57 Cedar Avenue, Philadelphia, Pa. 


TELEGRAPHY 


TELEGRAPHY—THE ONLY TRADE that is not overdone, We 
are official instructors for the Western Union Telegraph Co and 
Illinois Central Railroad Co. Main line wires. Station agents’ 
course free. We can secure qa position for young men where 
they can earn $30 to $35 per month while taking @ur course 
State your age. Jones School of Teiegraphy, R 17, 312 So, Clark 
St., Chicago. 

TELEGR APHY TAUGHT QUICKLY—Wire and Wireless— 
Operators in demand—Position secured—Train Dispatchers Wire 
—Wireless Station—Station Agency. Catalog free Eastern Tele- 
graph School, Box 3, Lebanon, Pa. Established 1896 


PRINTING OUTFIT For Sale—7x1l foot power press, type, 
etc. J. Bush-Brown, Washington, Conn. 


“ PRINTING and Rubber Stamps Catalogue free. The Parkside 
Press, Hubbard Woods, Il. 

LOOK !—100 letterheads, 100 envelopes, 100 return envelopes 
with your imprint $1 postpaid, “Walden P < Roxbury, Mass. 
100 Qu ALITY BUSINESS CARDS, 37 cents, 60 visiting cards, 
22 cents. Amity Specialty Press, Dept, B. Amityville. _N N.Y. 

500 BUSINESS CARDS PRINTED to your order, 75c postpaid. 
Samples furnished. Geo. _ Birt. 711 Russell Ave., 1 Indiang Apolis. 
PRINTING PRESS and d outfit, 6x9 hand power r cheap tobert. 
Schleeter, York, .Pa. 


100 CARDS, visiting, business, 35c. Metz, 161 8. 2nd St., 


Brooklyn, 

1,000 Sigx6 CIRCULARS, linen paper, postpaid, $1.25. Star, 
Gowrie, Towa. 

1,000 IMITATION TYPEWRITTEN LETTERS $2.25; circulars, 
Ketterheads, envelopes, folders, lowest prices. Elegant set sam- 
Dies free. Good's Printery, Harrisonburg, Va. 

100 FACS NGRAVED CARDS, 50 for 35¢, Good 
cards used © gel, 2130 Green St San Francisco, Cal 

GUMMED KERS, 1,000 50ce: 3,000 $1. Printed two col- 
ors. Catalogue free. Mac Taggart, 709 N. 19th, Philadelphia, 
Pennsylvania 

AL L FOR ONE DOLLAR. 100 envelopes, 100 letter heads, 1 
Tubber tip, 1 plain, 1 large blue lead pencil, and 1 penholder, 
all printed with your name and address. The Home Adv't’g Co., 
Danbury Conn 

500 CARDS, LETTER HEA DS, envelopes or bills printed for $1 
Cash with order Reom 22-625 Ast. Ave , Seattle, Washington 
“IMITATION TYPEWRITTEN LETTERS prinied ~ through h silk. 
Samples and prices free. B. F. Barr, Altoona, Pa, 
“PRINTING 100 Visiting Cards and name plate 50c, postpaid, 
anywhere A © Alexander, 6 New York Ave, Atlantic City, N. J. 


TELEGRAPHY—MORSE AND WIRELESS—Rallway Account- 
ing (Station Agency) taught quickly R. RK. Dispatchers and 
Western Union Wires and complete Wireless Station in school, 
Splendid opportunities—graduates assisted, Living expenses low 
—may be earned. Largest and oldest school—established 37 
years. Investment $25,000.00, Correspondence courses also. 
Catalogue free Dodge’s Telegraph & Railway Institute, 15th 
St., Valparaiso, Ind. 


TELEGRAPHY TAUGHT in the shortest possible time. The 
Omnigraph Automatic Transmitter combined with standard key 
and sounder Sends you telegraph messages at any speed just 
as an expert operator would. Five styles. 2 up, circular free 
Omnigraph Mfg. Co., 41 G. Cortland St, New York 


WIRELESS 


WIRELESS MFG CO., 80 West 124th St., New York Sur 
prising low prices. One inch induction coil guaranteed $3.98. 
1000 Ohm Double pole receiver $1 20, 3c catalogue 


WIRELESS TELEPHONE SY YSTEM—Biue- prints, circuits; also 
Theory in plain English. No aerial. 25c. H, Dill, 2420 Central 
Park Ave., Chicago, 

TUNING COILS, $1. Detector Stands, 25¢ 
free. Ed Ferguson, 265 Ninth St., _ Brooklyn, 


000 OHM double head receivers, rs, Leader type, leather covered 
head band, $5 complete. Single 1,000 Ohms $2.50 by mail direct 
w Wn, J. Murdock Co., 10 Carter St., Chelsea, Mass, 

“WIRELESS EXP Send 2c stamp for large 
wireless catalogue. I. T. Wireless Co., 1042A Broadway, 
Brooklyn, N 

WIRELESS SET, How to Make—96-page book telling how to 
construct at small cost an outfit suitable for transmitting four 
or five miles Price 50 cents, postpaid. Popular Mechanics Book 
Dept., Chicago. 


Catalogue sent 
Y. 
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ELECTRICAL 


STEPDOWN TRANSFORMERS—Will ring door bells, run elec- 
tric motors, miniature railways, electro-plate metals, etc., $4- 
$6.50. T. P. Jordan, 1521-1523 North Main Ave., Scranton, Pa. 

ELECTRIC SU PPLIES at wholesale, red stamp for catalogue. 
Ketteman Electric Co. X-23rd St., Toledo, Ohio. 


“STORAGE BATTERIES at % cost. Send twenty-five cents for 
formula and full instructions for renewing worn out batteries. 
Guaranteed. Carow Supply Co., Clinton, Iowa. 

SECOND HAND ELECTRICAL GOODS. Cost new $100, sell 


for $30. -_ for stamp. Frank F. Yates, 21 St. Marks Place, 
Brooklyn, 


RENEW DRY BATTERIES; complete instructions, 2oc; 
guaranteed. Clark, 2030 Arch, Philadelphia. 

SPARK COILS IN PARTS—We repair coils, magnetos, etc. 
Send for circulars. Electrical Testing Co., Peoria, 


MISCELLANEOUS 


EMBOSS YOUR OWN STATIONERY with your Initial, Mono- 
gram or Name and Address, with our nickelplated Steel-die 
Hand Embosser. This unequaled novelty does high class perfect 
work. Nothing like it for the price. Your initial with specimen 
sheet showing 36 styles of work with introductory offer for stamp. 
No postals. Miller Sales Company, Marietta, Ga. 


MONOGRAM YOUR OWN STATIONERY! The Ardene Com- 
Dany, Cape May Court House, New Jersey. 

“GET THE MONEY.” Read Howard Sales Co, “Ad” under 
heading Agents Wanted. 


WONDER BUTTON-HOLE LAMP. Cutest thing out. Wear it 
in your button-hole. You will make a sensation, Burns any oil. 
Makes a bright light seen for blocks. Boys go wild over it. Post- 
paid 12ce. Arthur Nichols, Chili. N. Y. 


CARPENTERS—35e will bring you sample economy Sand-Paper- 
ing Device. Big money to agents. Sells on its merits. Harry 
Harris, M. F. G. R., Lock Box 243, Akron, Ohio, 


“ENGINEERS. W. J. Lapworth of Pittsburg, Kansas, has a 
new and efficient steam trap which any man can make at a small 
cost. Write him and he will you 


YOUR NAME AND ADDRESS on printing stamps, 20c, W. A. 
Glaser, 1356 Stockton St., San Francisco, Cal. 


SQUARE DEAL ROOSEVELT CAMPAIGN PIN, sample lc. 
Liberal discount to agents. Kuenstler, 3251 Lexington St., Chi- 
cago. 


CANDY MAKING—$15 course 50c; circular free. Eagle Co., 
“L.”’ Quincy, Mass. 


FORMULA on any subject, 25c, Expert service Chemical Ex- 
change, Box 488, Rochester, x tf 


YOUR AD in 100 magazines, 3 months, 5c a word, Ad-Age, 
Big Fiats. NY. 

MEN, WOMEN. Emboss your own stationery. Our high grade 
steel die hand embosser, does beautiful work, initial 25c; mon- 
ogram, 65c. Check Protector with name and address outside, 
perforation $1.50. Booklet for stamp. L. Box 462 (D) Green- 
field, Mass. 

“HENRY’S ART COLORS have no equal for tinting photos, 
views. postcards, studies, lantern slides, burnt wood and leather. 
Stenciling on silk, linen, crash, burlap with beautiful rich velvety 
effects. To prove it, let us send you one full pan free to try. 
The Henry Chemical Co., Vallego, Calif. 


LOOK! MECHANICS!! Just off the press. Standard Solder 
Chart containing complete directions for making 21 kinds of 
solders. Postpaid. This month only, 25 cents (silver). Stand- 
ard Service System, Batavia, Tl. 

TATTOOING. Improved Electric tattooing machines, $2.50 each, 
Sold with a guarantee. Cheapest and best line of Tattooing 
Supplies on the market. Send l5c for 6 beautiful hand colcred 
Tattoo designs. Write now for free price list. J. F. Barber, 
1919 Vine St., Cincinnati, Ohio. 

CORPORATIONS organized in all states; reasonable, prompt 
and efficient services: inquiry invited. Alexander F. Garbe, 32 
Nassau St.. New York. 


“LEARN TO METALIZE FLOWERS, insects, etc., for jewelry. 
Pleasant and profitable. Sample and booklet for stamp. P. 
Renson, Stewartville, Minn. 


KOENIG’S SELF-FILLING FOUNTAIN PEN. Place in ink. 
turn valve, and it’s ready for use. Sample, 20c. Koenig's Dis- 
patch, 48 Clinton St.. New York. 

“FULL INSTRUCTIONS for dip-plating knives, forks, spoons, 
ete., 25¢ stamps. Rogers Metal Works, Kansas City. Mo 


~ CARBON PAPER, $1 per box. Mooers, Rebinson Building, 
Elmira, N.Y. 

MAILING LIST of any class you want. Agents, Machinists. 
Auto owners, M. O. buyers. We mail circulars 40c per 100. W.R. 
Summerhayes, Kerrville, Texas. 


YOUR AD PLACED in nearly fifty magazines three months, 
5 cents per word. A. S. Mankin & Co., Alexandria, Va. 


_ LooK under auto supplies, Trewin. 


“1912 MAIL DEALERS and A Agents Directory, should be in the 
hands of every mail dealer, agent and beginner. Tells where to 
buy from first hands. Price $1 postpaid. Jos. Sikora, 2355 So. 
Sawyer Ave., Chicago 

YOUR _ ADVERTISEMENT in 35 magazines for only 3c per 
word Three insertions for the price of two insertions, H. Latz, 
Atlantic City, N. J. 

SUSPENDERS DONE AWAY WITH—Read ‘‘Ad”’ of Kokomo 
Suspender Belt under heading ‘“‘For Men.’ Agents wanted in 
every factory and_ office. 


nou RN AME AND ADDRESS stamped on German silver key 
eck, 25c. Silver Key Chain free L. D. Thompson Co, 3159 
Salle St., Chicago, 


GINSENG, one of the largest paying crops. Send 10 cents for 
my Ginseng culture, giving full information, prices of roots and 
seed. W. N. Long, Florence, Ky. 


TYPEWRITER RIBBONS—Best, 35c each. 
Wallace Company, 1219 Arch St.. Philadelphia, 

DARN HOSIERY? It Teally isn't necessary if you send 
direct to us for 6 pairs of “Superior Linenweave’’ Socks for $1 
postpaid or 6 pairs of “‘Superior Linenweave’’ ose for women 
for $1 postpaid. Keinforced linen heels and toes, seamless, full 
fashioned, very dressy, guaranteed. ae Men—Black, tan, 
navy, slate, wine, gray. Women—Black, tan. State size and 
color. Money back if not satisfied. W. ane Specialty Co., 123 
West Windsor St., Reading. Pa. 


BOOK LOVERS AND MAIL DEALERS. Our books on Self- 
Culture, Suggestion, ete., are the best procurable. Fast sellers, 
Splendid profits. 25¢ sample (120 pages) and Successful scheme, 
12e. “$1, 000 Yearly Profit From 24 Hens.’ 170 _ illustrated 
pages, $2.00 or exchanged for ten stamped envelopes addressed to 
ambitious people and lc. Satisfaction guaranteed. Circulars 
free. Popular Institute, 502 West 69th Street. Chicago. 

~ EARN $15 TO $25 A WEEK as our mail order dealers, 
Right from your own home. Hold your position until entire 
time is required. We are manufacturers and owners of patented 
just-in-season, repeat order specialties. If you are just start- 
ing a mail order business or if already established, you can’t 
afford not to handle our Patented Money Makirtg Getters. We 
sell and furnish everything. No canvassing. Small capital. 
Experience unnecessary. Write today for Latest Patented Leader 
and Manufacturers’ Easy Selling (copyrighted) Mail Order 
Plan backed up by ‘‘Whole Truth’’ positive proof and sworn 
statement. J. M. Pease Mfg. Co., 552 Pease Bldg., Michigan St., 
Buffalo, N. Y. 

ANYBODY CAN MAKE GOOD CUTS with my simple zine 
etching process; price, $1; specimens and particulars for stamp. 

M. Day. Box M. Windfall, Ind. 

GET OUR CIRCULAR on sheet blueing mending tissue. Per- 
fume post cards, rubber stamps, etc. They are all good. Free, 
W. M. Stuart, Marshall, Mich. 

ADD AND SUBTRACT FRACTIONS faster than you can 
think. ed sin vod accurate, and convenient adder does it. 
Price 10c. E. Lawrence, Box 422, New Britain, Conn. 

W. H. SNYDER | Toten 1-30 in. to % in, thick, 838 Jef- 
ferson Avenue, Indianapolis, Indiana. 

LINOTYPE INSTRUCTION, write for Booklet “P."" Empire 
School, 419 First Ave., New York. 

MAKE YOUR OWN CUTS. Instructions, material, 50c.  Cir- 
cular Press, 64 Fairview Ave., Newark, J. 

RAISE GINSENG—$1 per ft. of ground; % acre, $25,000. 
Write, Ginseng Gardens, Sheboygan, Wis. 


pEATENTS SECUREL —C. L. Parker, 910 G St., Washington, 


Three for dollar, 


CARPENTERS—Even unskilled, with The New Parkhill Pitch 
Gauge on a square, can mark roof-framing quicker tnan any 
expert can without it. Any pitch roof—of hundreds—inside 5 
minutes. Unequalled as a stair gauge. Sent prepaid for $1.50. 
Money returned promptly if gauge is. John Parkhill, Rochester, 
Minnesota. 

WILL START YOU earning $4 daily at home in spare 
time, silvering mirrors; no capital; send .for free instruction 
booklet, giving plans of operation. G. F. Redmond, Dept. 306, 
Boston. Mass. 

PYRMA ALUMINUM MATTING—Best covering in the world 
for automobile running boards and floor boards, motor 
floors, ete Send for samples and particulars. Metallic Auto- 
mobile Matting Co.. 300 Mill St., Rochester, N. Y. 

TRICKS, JOKERS, PUZZLES, ILLUSIONS, Novelties—Magic 
Pocket Trick Free. Illustrated Catalog included. Send 6c 
stamps. Magic Dept., 10-270 West 39th St.. New York. 

SEE WHAT WE SAY under “Patent” heading. Swift, At- 
torney, Washington. 

SAFETY GATES FOR ELEVATORS, We furnish irons; you 
put them up. Elder Manufacturing Co., Indianapolis, Ind. 


YALE POCKET ADDING MACHINE, 30 cents prepaid, no 
N. J. 


stamps, Yale Mfg. Co., Dept. C, Newark. 


BROTHER—Accidentally discovered root will cure tobacco 
habit. Gladly send particulars. F. Stokes, Mohawk, Florida. _ 

“TEXTIGU M” TYPEWRITER cov ERS, , fine, | 50c. See what 
I say under ‘‘Typewriters.’”” Atchison, 


TOO LATE TO CLASSIFY 


WANTED—One good man in each town to take orders for 
men’s tailoring; beautiful styles: very low prices; orders come 
easy; high class; permanent business; fine profits: $10 a day and 
up: no money or experience needed. We ship on approval ex- 
pressp repaid, and guarantee perfect fit. Write for free sample 
outfit and inside price on suit for yourself. Banner Tailoring 
Co., Dept. 489, Chicage 

“ENGINEER * levels and sold. All kinds. 
W F Sprengnether, 203 N. 10th St., St. Louis, Mo. 

SUSPENDERS DONE AWAY with—Read “Ad” of Kokomo 
Suspender Belt under heading ‘“‘For Men’’ Agents wanted in 
every factory and office 

GOLD FILLED LODGE CHARMS, $1. Buttons, 5vc. ny 
order. Sell them and make 20%. Send today. Crandall Jew- 
elry Co., Mankato, Minn. 

“GET THE MONEY.” Read Howard Sales Co, “‘Ad’’ under 
heading Agents Wanted. 


WRITE US FOR ANY KIND of a sign, letters and figures 
Enclose 4c in stamps for our (P. M.) Catalogue, ete, Albright 
Sign Ine., Muncie, Ind. 

POSITIVELY BEST RIBBONS, three, $1.10. See what I say 
under ‘‘Typewriters.’’ Atchison, 
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POPULAR MECHANICS 


Don’t Take ’Em Off 


Your trousers can be creased right on ~ a for off if 
you prefer) in five minutes with the ** Pan a 
creaser. Save $10.00 to $20.00 per oar and add 
hundreds of pe to your personal appearance 
by writing for the “Nu Pantz” folder. Address 


RACINE CREASER CO., 5th St., RACINE, WIS. 
Reliable Selling Agents Wanted 


Give references and present business 


Matchless Pocket Lighter 


Durable and 
wate 

with perfect 
ignition. Satis- 


A pen lighter. Occupies no more space in 
pocket than a pencil. Indispensable 

to every smoker, hunter, fisher- 
man, and automobilist. 


Heavily nickel 


ti arant lated 4 

t-paid, complete with pocket clip, finest 
material. 


SCHILLER MFG. CO., Dept, Scr Building, Chicago 
LEARN AUTOMOBILES 


Big Money in Auto 


Travel, get good pa 
or auto jlivery. TREE 
book tells all, You can learn in a 
few wecksat home or in our shops. 
Write for information today. 


KANSAS CITY AUTOMOBILE SCHOOL 
Largest and Best Equipped 


2202 East Fifteenth Street, 
KANSAS CITY, MO. 


lere Electric Signalling 


At Home—By Mail 


_A splendid profes- 


by railroads for sig- 
nal engineers. More needed al! the time to au vacant 
hile learning. 


Rapid advancement from the first. Easy 
but short time. Write today for free Bouklets, Do not 
put this off. Special offers to new students. 


DEPARTMENT OF SIGNALLING, 491 Cass St. Desk 1194, CHICAGO 


MEN WANTED! 


SOUND MEN-— 21 to 40 years old—wanted at once for Electric 


Railway Motormen_and Conductors in every state. 

Wages » to $100 a Month. Experience Unnecessary. Per- 
manent employment, no strike. Write immediately for Applica- 
tion Blank. No colored men hired. Address Manager Employ- 
ment Department, Room 883 Dwight Bide, Kansas City, Mo. 


BE A DETECTIVE 


Earn from $150.00 to $300.00 
per month; travel over the world. Write 
c.T. LUDWIG, 1600 Scarritt Bidg., Kansas City, Mo. 


Information and counsel on any 
subject under the sun. No matter 
what you want to know, no matter 


what your present condition, our 
big organization can help you. 
WRITE TODAY FOR BEAUTIFULLY ILLUSTRATED BOOK FREE 


NATIONAL BUREAU OF ADVICE AND EDUCATION, 527 Ashland Block, CHICAGO 


BE AN ENGRAVER 


LEARN AT HOME—EARN $25 to $50 WEEKLY. We 
ive personal instructions and furnish necessary tools FREE. 
erms reasonable. Complete particulars by mail. 


Chicago Engraving School, Dept. 20, 110 W. Chicago Ave., Chicago 
ao 


LEARN WATCHMAKIN 


jewelers. Positions secured for Eg ‘Bend for Free catalogue. 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 20, Bush Temple CHICAGO 


When you want anything and don't know where to find it— 
write Bureau of Information, Popular Mechanics, Chicago 


Every Boy His Own Toymaker 


Greatest boys’ book ever written. Tells how to make a Steam 
Engine, Microscope, an Electric Telegraph, ‘Telephone Magic 

Boats, kites, balloons, 
toys, traps, fishing tackle. 200 illustrations. Price onlv Mec 
postpaid, 3 for 25¢. ELECTRIC FUN MAKERS, Dept.8, KEWANEE, ILL 


Engraving and Jewelry repair- 


$500 to $Q00 Pe Per 


MORE MEN 


Write today! Jobs—good jobs open. We 
offer to teach you in a few months time—at 
a small expense—so that you can start right 
out and make $5 to $8 per day or go into business for 
yourself and make $3,000 to $5,000 a year from the be- 
ginning. Our school is the oldest, largest and best 
equipped trade school in the world. Our free employ- 
ment department takes care of students all the time. 


Men Wanted for These Trades 


Electricity, Plumbing, Bricklaying 
Painting and Decorating, Moving Picture 
Operating, Mechanical Drawing 


There are unlimited possibilities in every one of 
these trades. When you have completed our course, 
you will be in a position to demand from $5 to $8 a day 
right on the jump. And if you go into business for 
yourself as a great many of our students do, you can 
make $3, to $5,000 a year easily. Some make as 
high as $15,000 and $20,000 a year. You can dothe same. 


Start a Business of Your Own 


You can be your own boss. Hundreds of our 
students have gone into business for themselves and 
are making big money. It’s easy! And our complete 
course fits you to handle every detail of a business of 
your own. Very little capital needed. 


We Teach You at 
Small Expense— 


and in a short timeto be an 
expert. All you have todo 
is to pay asmall tuition fee. 

Your tools and equipment 
of all kinds are furnished 
free by the school. Easy 
payments if desired. You 
can earn your tuition and 
all expenses the first month 
out of school. Our instruc- 

tors are all practical men— 
experts in theirtrades. We 
occupy every foot of our big 
$150,000 building. You have 
the practical work to do right in the school. The 
school is open all the year. You can enter any time. 
Day and night sessions. Free employment department. 


L. L. COOKE, Director 
COYNE NAT’L TRADE SCHOOL 


Dept. 1194, 39-51 E. Illinois St., Chicago 
“ The Oldest Practical Trade School in America” 


Free Tools 


We will furnish all 
the tools and mate- 
rial you use in taking 
our course. You do 
not have to buy any 
equipment. Every- 
thing is furnished 
absolutely free by us. 
Very small cost for 
tuition and living ex- 
penses. Many of our 
students earn their 
expenses while tak- 
ing a course. 


Send This FREE Infor- oe) 
mation Coupon @ FREE _couron 


Don't delay. Let us send 
you our school catalogue 
and full particulars of 


our remarkable offer. 
Let us help you make Trade School 
@ success. ? Dept. 1194 

ee 39 - 51 E. Illinois St., Chicago, Ill. 
Maii ea GENTLEMEN: Without any obligations 


on me, pense send me your school cata- 
a. é& logue and full particulars of this special 
offer to men — all free. 


. 


Please Mention Popular Mechanics 


Cooke, Director 
Coyne National 
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Learn the Automobile 


Business and Get One 


Greatest oppor- 
tunity offered 
young men to 
learn the automo- 
mobile business 
and get profitable 
employment at 
once. We teach 
you at home in ten 
weeks or at our 
School in six. We use the most heapeell 
methods and have the ablest instructors. 
Our practical students are instructed in build- 
ing new six cylinder machines. We have 
our own factory and every student may 
become our agent. Ours is the only School 
in the world giving actual factory experience. 


Write today and get full particulars. 
First Lesson Free. Address: 


C. A. Coey’s School of Motoring 


DEPT. 201 
1424-26 Michigan Ave., 


CHICAGO, ILL. 


ELECTRICITY 


Complete in One Year 


SCIENTIFIC ELECTRICITY 
IN ALL ITS BRANCHES 


Bliss Electrical School 


Studies restricted to theoretical and prac- 

tical electricity, mechanical drawing and 

necessary engineering work. Teaches simplicity, concentra- 

tion, hard work. For young men of energy and character. 

20 years of greatest success. Graduates hold first-class posi- 
tions. Opens Sept. 25. Write for new catalog. 
16 Tekoma Ave., WASHINGTON, D. C. 


SPECIAL OFFER TO [tere 


SPECIAL 


live student from 


ENTS every community. If you 
ST UD want to attend t largest 
Automobile 2EN Institution inthe world and 
yourself for an expert position paying from 3.00 
| 8200.00 a month as Automobile Salesman, Garage Man- 
ager, Repair Man or Driver, write me at once. 


H. J, RAHE, President, 1185 Locust Street, KANSAS CITY, M0, 


EARN $75 TO $150 A MONTH 


Learn to Run an Auto 


Or be a repairman. Big demand for 
men. We teach you by mail 
in a few weeks — simplest, 
most practical course. Work- 
ing model free with lessons, 
makes it very easy. Write 
for FREE booklet today. 


American Auto Institute 
Box 997 ROCHESTER, N. Y. 


Please Mention Popular Mechanics 


WILL YOU 
THE 


DOCTOR 


We Mean the 
Doctor of Chiropractic 
Whose Income is $350.00 
to $1,000.00 a month. 


‘ou can learn this new profession in a 


ducations. The College offers 
ae advantage to students enabling 


The U. C. C. ouhl and = the Standard Diplor 

if duates ne 
Chir jest est are studying Chiroprac: 
ropractic College tie because of its superior and 
in the World. You will prose by 
Capacity 1,000 Students We Slee e to it that you masterthescience. 

Write for our illustrated catalogue, FREE 


Universal Chiropractic College, Dept. M.,Davenport, Ia, 


LEARN AUTOMOBILES 


Big Money in Auto Business 


Travel, get good n garage 
or auto livery. FREE il illustrated 
book tells all. You can learn ina 


few weeksat home or in our shops. 
Write for information today. 


KANSAS CITY AUTOMOBILE SCHOOL 


(Conducted by CLirF Hogan.) 
2202 East Fifteenth Street, 
KANSAS CITY, MO. 


GERMAN—FRENCH—ENGLISH 
ITALIAN—SPANISH 

or any other language learned quickly 

and easily by the Cortina-Phone Method 

at home. Write for free book- 


CORTINA PHON 


BE A BANKER 


Learn a profession in a few months that will give 
i standing and independence the rest of your 
No matter where you live or what your 
occupation we will teach you by mail. No busi- 
Edgar 6. ness or profession offers better opportunities. 
Alcorn ‘The work is pleasant, hours short, salary good. 
Author of Course Endorsed by leading bankers. Very low cost, easy 
payments. Write today for catalog. 
AMERICAN SCHOOL OF BANKING, 119 MeLene Bidg., Columbus, Ohio 


Learn at Home 


Graduate correspondence students most 
successful at bar examination. Cover 
same ground as Harvard, Michigan 
and other biglawcolleges. Guarantee 
to coach free, s students failing to pass bar 
are now 
open. Scholarship students | pay only for 
Se and postage. Write today for catalog. 
.1194, Mznhattan 


Attend no stammering school till you get my large FREE 
book and special rate. Largest and best school in the world 
cusieg by naturel meted. Write today. Lee Wells Millard, Pres., 
Worth: Schoo! for Stammerers, inc., 917 First St., Milwaukee, Wis. 


We Teach You by Mail to Be a Doctor of 
Chiropractic and equip you to earn $5,000 a year 
Greatest demand for this treatment. Big a 


start assured. A profession that is not crowded 

and quickly learned at home with our lessons and 

charts. Write today for free book—¢How to Learn Chi- 

ropractic,”” and full information as to special offer. 
| NATIONAL SCHOOL OF CHIROPRACTIC 
844 Wendell Ride., 1553 W. Madison St., Chicago, IL, 
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LEARN to FLY 


We need a few competent Aviators imme- 
diately ambitious to earn big money. 


Earnings range from $100 
a Week Upward 


Those who have a liking for mechanics pre- 
fered. We furnish you a standard- 
type Aeroplane practically without 
cost to you. Call or write for particulars 
atonce. Take a Special Home-Study 
Course for $60. 

Do it to-day. It 

Will Pay You. 

=== ADDRESS: DEPARTMENT 20 


Milwaukee School & College of Aviation 


S. E. Cor. Grand Ave. and Fifth St., MILWAUKEE, WIS. 


SHORT-STORY WRITING 
A course of forty Jossons in in the history, form, struc- 
ture, and writing of the Shert-Story taught by 4. Berg 
Esenwein, Editor, Lippincott’s Magazine. 
250-page catalogue free. Write to-day. 
The Home Correspondence School 
141 Besse Place, Springfield, Mass. 


My book “How to 
Stop Stammering”’ 
—atreatiseon “Sci- 
entific Talking” 


direct to the point. 


Write M.L. HATFIELD, 1918 Grove St., OAKLAND, CALIF. 


Quality to fill high- I~ ying positions. Full or partial 

urses. Conducted by active ye and engineers. 
Low rates Send for free folder. 

CHICAGO TECHNICAL COLLEGE, 659 Athenaeum Bidg., CHICAGO 


WANTED” 


RAILWAY 


ks” MAIL CLERKS 
EXAMINATIONS EVERYWHERE 
MAY 4th 


ms: 


No“‘layoffs’’ without pay, because of strikes, financial flur- 
ries or the whims of some petty boss. Exce Mentoppor- 
tunities for quick advancement to Higher Govern- 

ment Positions. Ifyou want immediate appoint. 

ment, send TODAY for sample questions 
and schedule showing locations of the 

May 4th examinations. Any delay 

means the loss of just so much 
time in preparing your- 
self for examination. 


FRANKLIN INSTITUTE 
Dept. A 108, ROCHESTER, N. Y 
The coupon, filled out as directed, 
entitles the sender to a free copy of our 
book, ‘‘Government Positions and How to 
Obtain Them,'’ and to consideration for Free 
Coaching for the examination here checked. 


PON 
Customs Positions $800 ws to $ 
Internal Revenue $700 to $100 
‘ itenographer ($800 to $150 
.-Clerk in the Depart- 
ments at Washington [$800 to $1500) 


Use this before you lose it. Write plainly. 


= —or Saleswoman and earn from $1,000 to $5,000 
) @ year and your ses. We will teach you to be an 
expert Salesman or Saleswoman by mail in eight weeks 
and our Free Employment will you to 
secure a good positi: 
wages you learn Practical Sa Salesmanshi 
you want to enter the best paid, most independent 
P fession in, the world, write r our handsome pro. 
catalog, “A Knight of the Grip,” also testimonial | 
from a thousand students we have recently ed in 
itions; list of positions now open and 7s particulars 
offer we are now making new students 


SEATTLE MEW ORLEANS 
LEARN TO WRITE a EARN $25 to $100 


to increase your salary. BOOK MAILED FREE. 
— DAVIS CO., 112 Page Building, Chicago, Ill., or 150 Nassau St., New York 


Brand New—Up to Date—Just Off the Press i 


The Theory and Practice of Every Phase of Electrical Communication is thoroughly covered 


Modern American Telephony 


This book treats of present day telephony in all ee branches in plain everyday under- 
standable language. It will serve to make the ro 


for practical telephone men. 


to telephone workers in all departments. 
Edited by ARTHUR BESSEY SMITH, E. 
E., assisted by a large corps of Telephone 
Experts whose reputation in their re- 
spective fields is international. 
The very latest AUTOMATIC SYSTEMS, 
as well as WIRELESS TELEPHONY is fully 


elegant book of about 800 PAGeEs, it is beau- 
tifully bound. full dark blue seal leather 
corners, polished red e ont upward of 


specially designed engra 
agram: 


ings, pocket size 
dress). PRice 


The onl way the AS merit 9 this book can 


or returned, it over. the 
book rded 


following 


Genuine gold at $2. 00 


places smooth and will solve problems 
It is alike indispensable 7 the expert telephone engineer, an 


Positively down to the last 
minute. It has no rival 


NO MONEY IN ADVANCE REQUIRED 
FREDERICK J DRAKE & CO., 
1325 Michigan Ave., Chicago, Ill, 


If found satisfactory ill immediately remit you $2.00 or 
return the book to 


WARD 


k itself 


ri be paid for OCCUPATION 


1 be forw; 


ADDRESS 
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Start in Life 
Many a man, now a Doctor of 
Chiropractic, earning $5,000, yes $10,000, 
even $15,000 a year traces his start in 
life direct to this book, Lesson No. 1— 
They ail paid for it—YOU getit FREE. 


95% of the people around you are sick. 
More and more of them every day are 
learning of the wonderful results of Chiropractic—the 
science of common sense. No drugs! No surgeon’s knife! 
The world wants Doctors of Chiropractic and stands 
ready to pay them handsomely. We now have on file 
urgent demands for Chiropractors from more t 
1000 cities where certain incomes of $5,000 to $15,000 
await p tent gr: d tes. 

J. V. Markwell, a Leesville, La. Chiropractor recently 
wrote us: ‘$840.50 is the exact amount I have taken 
in since openin) my office, just seventeen busi- 
ness days.’’ ‘Tell us; whereis there another profes- 
sion where the financial returns are so great or so sure? 
Now, are you going to let a two-cent stamp stand 
between you and chance to get your start in 
life at our expense? Stop right now—vwrite for 
this free lesson. 


PALMER SCHOOL OF CORRESPONDENCE 
CHIROPRACTIC FOUNTAIN HEAD 


Depr. P.M. DAVENPORT, IA. U. S.A. 


POPULAR MECHANICS ADVERTISING SECTION 


I Can Increase 
Your Earnings 


No matter where you live, 
if 7 are honest, ambitioug 
an 


in business—a business abso 
lutely your own—send your 
J.H.J0ICE, Pres, "ame and address and I will 
E mail you our Big Free 64-Page 
Book, showing how you may earn 


$3,000 to$10,000a Year 


in the Real Estate, Brokerage and Insurance 
Business. 

Our system is a positive success. We will 
teach you by mail, appoint you a 


Special Representative 
in your town of the oldest and largest co-oper- 
ative realty and brokerage company in the 
world, start 7 in a profitable business of 
your own, and help you to make money from 
the beginning. 

Exceptional Opportunity for 
Men Without Capital 


Write Today 


International Realty Corporation, 
2436 Manhattan Building, Chicago, Ill, 


— CARNEGIE UNIVERSITY. 


of WILMINGTON, DELAWARE, 
instructs in Science, Arts, Philosophy, Literature, Law, Di- 
vinity, Pedagogy, Short Story Writing, Journalism, Osteopa- 
thy, Mechanotherapy, Chiropractic, Naturopathy, Psychopathy, 
Electrotherapy, Dermatology, Chiropody, and grants the same 
legal degrees of Bachelor, Master, Doctor to its correspondence- 
graduates as to its resident-graduates. Send for catalogue. 


Study at Home 


Graduate correspondence students 
most successfulat bar examination. 
Write today for proot and our free 112-page 
catalog. We make your home a university. 
Leading home-study law course in America. 
Our own modern text— prepared by deans 
and professors from the big law colleges — 
Harvard,Chicago, Wisconsin, Michigan, 
Illinois, lowa,Stanford and others. Very 
low cost and easy terms. Also business law. 
We guarantee to coach free a graduate failing to pass any bar exam. 
LA SALLE EXTENSION UNIVERSITY, BOX 8194, CHICAGO, ILL. 


ARN $58 10 


Course endorsed by Benj. Briscoe, Pres. United States 
Motor Co., J. D. Maxwell, Pres. Maxwell-Briscoe Motor 
., J. L, Handley, Pres. American Motors Co., and others 


pe to get a position, WRITE FOR 1912 BOOK—F 
t explains how to enter this new industry. P 


PRACTICAL AUTO SCHOOL, 68 Beaver Street, New York 
Owners— 


We supply competent men, 


MUSIC LESSONS FREE 

WRITE TODAY 
for our Booklet. It tells how to learn to play Piano, Or- 
gan, Violin. Mandolin, ete. Beginners or aieansell pupils. 


American School of Music, 50 Lakeside Bldg., Chicago, Ill. 
LEARN JEWELERS’ ENGRAVING 


A high salaried and easily learned trade, taught thoroughly by mail. We will 
teach the beginner better engraving than he can gain in years of rigid apprentice- 


I TEACH SIGN PAINTING 


SHOW CARD WRITING or LETTERING by mail 

and guarantee success. Only field not overcrowded. My 

instruction is unequaled because practical, personal 

avdthorough. Easy terms. Write for large catalogue. 
CHAS, J. STRONG, Founder 


Derroir SCHOOL OF LETTERING 
DEPARTMENT PM. DETROIT, MICH. 


“Oldest and Largest School of its Kind’’ 


New York Electrical School 


Offers a theoretical and prac- 
tical course in applied electricity 
without limit as to time. 


Instruction individual, day and night school, 
equipment complete and up-to-date. Student 


learns by doing, and by practical application 
is fitted to enter all fields of electrical indus- 
try fully qualified. School open all year. 
Write for free prospectus. 


44 West Seventeenth St., NEW YORK 


determined to succee@ | 
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— The Engraving School, 112 Page Bidg., Michigan Ave., Chicago, Ill, 
INI 
OEY 
\ We teach in 12 simple lessons the WHOLE subject. Course 
on Salesmanship FREE. Best and most practical system. 
Small payment starts you. FREE MODEL TO EACH STU- 
DENT. Big demand for chauffeurs and salesmen. We assist 
i ° 


|= | 
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Band Instruments 


Personal Correspondence System. 3 This is election year — a busy time 
A. | Eminent Instructors. More than twelve ae for Brass Bands! Write today for our 

ay ears successful teaching. ractical re- which fully describes all 
n dae guaranteed. Our studentsin demand by leading Big New Catalo band instruments, gives 
employers of artists. Applied Art Courses in Commercial our unequalled low prices, and tells how to organize a Band. 
£,5.Pusworrt Drawing, Illus eachers Normal, Fashion, Letter- We sell standard makes, take old instruments in exchange, 
founder and Art ing and Design, Cartooning, Photo Retouching, Architee- give liberal credit terms and ship on Six Days Trial. Instrve 


tural Perspective, Etc. Endorsed by high authorities. _ Book ond Lessons free with every ree ey Special 

Free Offer to Bands buying entire sets. Satisfaction guaran 
Se Advanced Students, free. teed. Second - hand instruments very cheap. Write for Price-list. 
SCHOOL OF APPLIED ART, Send us your name, address, and say what instrument you play 


or think of learning—the catalog comes to you by return mail. 


W. J. Dyer & Bro., Dept. 75, St. Paul, Minn. 


Motion Picture 
W ANTED- LEARN WATCHMAKING 


ence needed. Big demand and good pay. Details i earned while studying. Positions secured. Send for catalog. 


ASS’D M. P. SCHOOLS, 601 Sheridan Rd., Chicago | St. Louis Watchmaking School, St. Louis, Mo. 


Be An Expert Electrician 
LEARN IN SPARE TIME 


554 Applied Art Bidg., Battle Creek, Mich. 


Electrical Workers’ Standard Library 


A Vast Reservoir of Specialized Knowledge 


Practical Here are text books that radiantly “light the way” for those who 
* . wish to easily and quickly master the Electrical profession. They 

Authoritative contain a Complete Course of Easy Lessons for Beginners. The 
Co + lessons are arranged in progressive order in the form of Questions 

mprehensive and Answers. The language is plain everyday English—and when 
3 technical terms are used they are simply explained. Hundreds of 
diagrams and, drawings make everything so clear and plain that even a boy can understand. 
This remarkable set of books is a vast reservoir of specialized knowledge embodying the research and 
life-time experiences of the foremost practical experts. All this knowledge has been carefully sifted, 
tested and proved, and gathered together and arranged in logical order. 
There are eight volumes, pocket size, of about 380 pages each, profusely illustrated with diagrams, 
drawings and plates. One of the volumes has about 750 pages and covers very fully everything connected with up to date 
American Telephone practice. This volume alone has upward of four hundre( COUPON 
engravings. Comprised in this set is a Complete Electrical Dictionary and also Jf yational Institute of Practieal Mechanies, P. M. 
the Civil Service Examination Questions and Answers for Electricians. Without any obligation on my part to purchase please 
The Expert CONSULTATION SERVICE of this Institute with the Consultation of pone 
for a term of THREE YEARS is at the command of every J. 
student who purchases these text-books for self-instruction. 
The library makes an elegant appearance, the books being bound in full leather, 
round corners, and red edges. t up in a cloth covered case as shown above. 
We want you to make a thorough examination of} 
this most remarkable set of books, at your leisure J Employer... es 


time and in your own home, at our expense. NATIONAL INSTITUTE OF PRACTICAL MECHANICS 
1325 Michigan Avenue CHICAGO, U.S A, 


APPL ART RAWC 
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ll 
ae 
/ \ tn A 


= 


36 POPULAR MECHANICS ADVERTISING SECTION 


Youngs Men Wanted 


Big demand for trained men everywhere. 
A new field— and constantly growing larger. 
Pleasant work, out-of-doors, and big pay. 


You Can Be An Auto Expert 

We teach you the entire subject by gy in 10 

weeks, Simple, practical, and interesting home 

study in spare time. Anyone can learn now. No 

automobile necessary — we furnish free model. 

Besides, we assist you to secure a good position. 
Send for Free Lesson To-Day 
Don’'tj miss this offer. Write 
usat once—beforeyou forget. 
The Original Auto School 


| TEACH 


BY MAIL 

I won the Werld’s First Prize for best course in Penmanship. 
Under my guidance many are becoming expert penmen. Am 
placing many of my students as instructors in commercial col- 
eges at high salaries. If you wish to become a better penman, 
write me. I will send you Free one of my Favorite pems and 
a copy of the Ransomarian hee ‘Bi 


Ransom, 324 Minor Bldg. Kansas City, Mo. —< 


Become An Expert Auto Driver 


Golden opportunities for bright young men in this newest - 
most protitable vocation. Experts in great demand. Jobs 
numerous ; work easy amd very interesting; salaries 


$35. TO $60. A WEEK 


Our systematic course of training—clear, easy, 

—will positively make you an expert cubiengaiies. Only 
few weeks home study necessary while holding present’ 
job. Personal attention given each student together with 
complete working model free. Read lessons. SMALL 
PAYMENT STARTS YO Write at once for particu- - 
lars. We help you to a good position. 

BUFFALO AUTOMOBILE SCHOOL, 77A Edward St., Buffalo, N.Y. 


LEARN 


WATCH MAKING 


Watchmaking pays and you can 

earn while you learn. Write 

for FREE BOOK, “How to bea 

Postal brings it. 
me's School of W: 

6 Globe Bldg. St. Paul, Mann. 


WINDOW TRIMMING 


Advertising and Oard Writing are the 
best paid professions in the world. Inter- 
esting prospectus FREE telis you all about it. 


KOESTER SCHOOL, 306 Jackson Boulevard, 


Make Your Spare Time 

Bring Power and Money 
To the ambitious young man of energy 
and common sense we offer a complete 
College Law Course, tested for 21 years, 
and endorsed by judges, lawyers and law 
colleges. for lasting snccesa, 
covering every procedure and doc- 
ument. Prepared and tanght by expert 
attorneys. Graduates have passed bar 
exams in every State. By all means, 
send for the catalogue and “evidence.” 


SPRAGUE CORRESPONDENCE SCHOOL OF LAW 


237 American Bidg., Detroit, Mich. 


STUDY 


Instruction by 

Corres; ence 

for the bar. 

Three Courses; Col- 

lege, Post-Graduate and Business Law. 

Nineteenth year. Classes begin each month. 

Send for catalog giving rules for admission 
to the bar of the several states. 

CHICAGO CORRESPONDENCE SCHOOL OF LAW 
558 Reaper Block, CHICAGO 


BE AN ILLUSTRATOR. Learn to draw. We will teach 


by mail how to draw for maga- 
zines and newspapers. 


I TEACH BY MAIL 
WRITE FOR MY FREE BOOK 
“How to Become a Good Penman” 
beautiful Your name elegantly 

pritten on acard if you enclose stamp. Write 
today. Address F. W. TAMBLYN, 418 ieper Bidg.. Kansas City, Mo. 


COPY THIS SKETCH 


and let me see what you can do with it. You can 
earn $20.00 to $125.00 or more per week, as 
illustrator or cartoonist. My practical system of 
personal individual lessons by mail will develop 
your talent. Fifteen years successiul work for 
newspapers and magazines qualifies me to teach 
you. Send me yoursketch of President Taft 
with 6c. in stamps and I will send you a test 
lesson plate, also collection of drawings show- 


ing possibilities for YOU pb 
THE LANDON SCHOOL 


1438 Schofield Building, Cleveland, on 


Established 16 years, Trial lesson expleining Home In- 
struction, with 200-page buok, FREE. Answer at Once. 
George Andrew Lewis, 178 Adelaide Street, Detroit, Mich. 


LEARN a Profitable Profession 


$3,000 to $5,000 a year. We teach you by mail. Ina few months 

ou can begin practicing Mechano-Therapy —an elevating and 
highly paid profession for men and women. Simpler than 
Osteopathy. Endorsed by physicians. Easy to learn. We guar- 
antee success in the study. Only ordinary education required, 
Authorized diplomas to graduates. Work very interesting, 
Vast opportunities for social and financial betterment. Special 
terms now. Write today for ill. prospectus, free. 


Send forLatalog 
NO MORE 
I can cure you. “"T'can eure you. Be- § 


SI. I AM M E putation world-wide 


AMERICAN COLLEGE OF MECHANO-THERAPY, 81 W. Randolph St., CHICAGO, ILL. 


ATCHMAKING 


ATHOME 


LEARN 


You can learn by our mod- 
ern and original system of 
instruction every part of the Watchmaker’s Trade 
at home as good or better than ata shop. You can 
vow earn money while learning and secure a well paying 
position or start in business after completing our 
H course of instruction. Good watchmakers are ore 
in demand and earn from $20 to $35 pe 

articulars apply to the WISCONSIN SCHOOL OF OF SWaTcH. 
MILWAUKEE, WIS. 


A trade that will make you independent for life. 
Hours Shorter — Pay Bigger — Demand Greater 
than most any trade. You need no previous expe- 
rience. Our practical methods enable you in a 
few months to hold om as skilled plumber 
or conduct your own business. Catalog sent free. 


St. Trades School 


4430 Olive St ST. LOUIS, MO. 


| 
For ean 
hh 
if _ | 
$50 00 
| 
| STUDY 
| 
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| 
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| LEARN PLUMBING 
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The Greatest Technical 
Library in the World 


At an original cost of over one million dollars there has been pre- 
pared 99 Volumes of the International Library of Technology. 
This Library contains the knowledge obtained through years of 
experience by the greatest business, manufacturing, and engineer- 
ing concerns in the world. The matter has been written by the 
best technical experts obtainable and illustrated by a special staff 
of artists and draftsmen. In these books are found the best modern 
methods of American engineering, shop, field, mine, and laboratory 
practice. It is the only practical technical library in existence that 
can be readily understood and practically applied by those having 
no knowledge of higher mathematics. 

Edwin S. Cramp, vice-president of the William Cramp & Sons 
Ship and Engine Building Company, of Philadelphia, states: 

“I have examined the International Library of Technology and have no hesi- 
tancy in saying that it is the most complete set of technical books that I have ever 


had the pleasure of placing in my book case. The thoroughness with which you 
go into the various subjects is marvelous.” 


The Library contains over 42,000 pages and 20,000 illustrations; 
99 Volumes durably and handsomely bound in three-fourths red 
morocco, stamped and numbered in gold. The type is large and 
easy to read and is printed on a 


high - grade book paper. Each 


City _State___ 
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volume is 6 by 9 inches in size. * INTERNATIONAL TEXTBOOK COMPANY « 
ld i 5 872, Scranton, Pa. ° 
© Library 18 s0 in sets of 5 4 Please send, without further obligation . 
or more Volumes. @ to me, full description and particulars ys 
ot te the International Library of 

echnology. 
best technical brains awaits to 
on 
help you advance, to broaden 4 Name — : 
and better youself. Send us this ong No. 
coupon NOW. 
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‘Highland Park College 


Des Moines, lowa* 


One of the 
most com- 
letely equipped 
“=NGINEERING 
SCHOOLS in the country 


COURSES OFFERED 
1. CIVIL, ELECTRICAL AND MECHANICAL ENGINEER- 
ING COURSES. Standard courses are offered in Civil, Electrical and 
Mechanical Engineering. Special opportunity is offered for making up 
work or for taking a complete course preparatory to the standard Engin- 


Students may 
enter any time they 
are ready to come 


SHORTHAND ¢ 


» IN DAYS 


We absolutely guarantee to teach shorthand complete in 
only thirty days. You can learn in spare time in your own 
home, no matter where you live. No need to spend months 
as with old systems. Boyd's Syllabic System is easy to learn 
—easy to write—easy to read. Simple. Practical. Speedy. 
Sure. No ruled lines—no positions—no shading as in other 
systems. No long lists of word signs to confuse. Only nine 
characters to learn and you have the entire English language 
at your absolute command. The best system for ste nograpers, 
srivate secretaries, news’ aper reporters and railroad men. 
zawyers, ministers, teachers, physicians, Jiterary folk and 
business men and women may now learn shorthand for their 
own use. Does not take continual daily practice as with other 
systems. Our graduates hold high grade positions everywhere, 
Send today for booklets, testimonials, ete. 


Chicago Correspondence Schools * 
> 969 Chicago Opera House Block, CHICAGO, ILL. Cy 


eering Courses. Shop work from the beginning comes in p 
courses. See our new Engineering Catalogue. 

, 1. One Year Electrical Engineering Course 
2. SHORT | 2. OneYear Telephone Engineering Course 
COURSES © 3. One Year Steam Engineering Course 

| 4. One Year Machinists’ and Automobile Course 
\ 5. One Year Course in Mechanical Drawing 
Just a fair common school education is all that is required for entrance to 
these courses. These courses are very practical and are intended for those 
who have but limited education and do not see their way clear to take a 
complete Engineering Course. The Machinists’ Course 1s especially prac- 
tical. The new machine shops are the most complete to be found in con- 
nection with any Engineering School in the United States. 


SPECIAL COURSES 
1. TRACTION ENGINEERING. This is the most complete course 
in Traction Engineering offered by any Engineering School inthe country. 
It may be completed in three months. Students are taught how to make al! 
repairs on engines as well as to handle them. Four traction engines used 
for experimental purposes. 
2. GASOLINE AND AUTOMOBILE COURSES. These courses 
may be completed in three months. They are exceedingly practical. 
Complete Chauffeur a Just a tair common school education is all 
that is necessary to 


3. FARM BLACK SMITHING, FARM CARPENTRY. 


Mention course in which you are interested. Address, 


0. H. LONGWELL, Pres., Des Moines, Ia. 


y 


Learn a Paying Profession 


toes, assures you a good income and position for life. 
For seventeen years we have successfully taught 


PHOTOGRAPHY 


Photo-Engraving and Three-Color Work 
Our graduates earn $20 to $50 a week. We assist them to seeure 
these positions. Learn how you can become successful. ‘Terms 
easy—living inexpensive. Write for catalogue—NOW ! 


ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenue, Effingham, Il, 


EE DO YOU LIKE TO DRAW? 


That’s all we want to know 
2 : Now we will not give you any grand prize— 
WS 7 ora lot of free stuff if you answer this ad. Nor 

do we claim to make you rich in a week. But 

if you are anxious to develop your talent with a 
successful cartoonist, so you can make money, senc 
acopy of this picture with 6c. in stamps for portfolio 
of cartoons and sam , and let us explain. 
The W. L. Evans School of Cartooning 
321 Kingmoore Bidg.. Cleveland. O. 


PIANO TUNING PAYS 


You can learn at home by devoting your spare 
moments to the study of our correspondence system. 


It is a profession that can be converted into money at any 
time or place in the civilized world at an hour’ es potice. 


THE TUNE-A-PHONE IN USE 
Our graduates earn $5 to $10 per day the year round. 
We supply free a Tune-a-Phone, also a working model of a 

full-sized, Modern, Upright Action, and the necessary tools 

for each pupil. 

Our wonderful invention, the Tune-a-Phone, gives the exact number of 
beats that should occur in the test intervals. With it the student knows what 
the result should be. It eliminates guess-work. 

Write today for free illustrated descriptive booklet. Address, 


NILES BRYANT SCHOOL of PIANO TUNING 
14 Fine Arts Building BATTLE CREEK, MICH., U.S.A. 


Learn Telegraphy 


MORSE and WIRELESS 


At My Practical School. Splendid demand for 

operators and agents. We also teach Station Agency 

Work. Graduates assisted. We occupy our own 2 
large modern buildings equipped with R. R. Dispatch- 
ers and Western Union Wires and Wireless Station. 
Endorsed by Railroad, Wireless and Western 
Union Officals. Exclusive Methods. Teachers are 
Practical experts. Living expenses earned. Easy pa 
ments Catalogs Fri ‘orrespondence course if desired. GEORGE once t 
DODGE, Pres. , Dodge's institute, 8th St., Estab. 1874, Valparaiso, Ind. 


LEARN TO BE A WATCHMAKER 


BRADLEY POLYTECHNIC INSTITUTE 
ft Horological Department, Peoria, Illinois 


Largest and Best Watch School in America 
We teach Watch Work, Jewelry, Engrav- 


Hi ing, Clock Work, Optics. Tuition 
s') i] reasonable. Board and rooms near school 
| at moderate rates. Send for catalog of 

PF ill) BRADLEY, Dept. S., PEORIA, ILL. 


WANTED—MEN 


Prepare as Firemen, Brakemen, Electric Motormen, Train 
Porters (colored). Hundreds put to work—$65 to $150a 
month. No experience necessary. 500 More Wanted. En- 
close stamp for Application Blank and Book. State position. 


I. RAILWAY C. I., No. 35, INDIANAPOLIS, IND. 
LEARN WATCH REPAIRING 


Be a watchmaker—you can learn this profitable trade by 
correspondence in a few weeks in your own home by the 
DeSelms Chart System. After you complete the course you 
will know a watch from Ato Z. You will know just what 
the matter is and how to repair one. When you graduate 
you will be a practical watchmaker and repairer and 
competent to fill any position. Positions for our 


graduates 
Ask tor our Free Book. It explains our system and terms. 


THE DeSELMS WATCE SCHOOL 
23 Perry Street CA, INDIANA 
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Mission Furniture 
HOW TO MAKE IT 


50 Designs for $1.00 


What one man accomplished 
with the aid of these books: 


Popular Mee: hanics Co., H————__, Miss. 
saw. Ww ‘ashington St., Chicage. 

Sirs: Please send me Part Two, "Mission Furniture: How 

to Make It, by mail postpaid. Ihave Part One, and have 

made and sold $400.00 worth of one piece of furniture,and 

Tam not a carpenter either, but with the instructions 

“Written so I can understand it,” I have a business of 


my own. Yours truly, 
JOHN COLEMAN, 
TWO VOLUMES 
PART ONE PART TWO 
21 Designs. 96 Pages. 32 Designs. 128 Pages. 


Cloth Cover. Price 50c Each, Postpaid. 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 


DO IT NOW 


Send 6 cents in U. S. Stamps for 
sample Linene Collar ; or better still, 
get a box of 10 for 25 cents at the 
store, or send us 30 cents to cover 
expense of mailing you.a box. 
State size and style 

That's the way to find out how comforta- 
ble and convenient Linene Collars really are 


REVERSIBLE COLLAR COMPANY 
U, BOSTON, MASS. 


RAPHAEL 


PUBENS 


ELECTRICITY IN A NUTSHELL 


Laird & Lee’s Vest Pocket Practical Compend of Elec- 
tricity, by Jas. A. Beaton, A.M. Magnetism and Elec 
tricity, Batteries, Accumulators, Wiring, Dynamos and 
Motors, Lighting, Plating, X-Rays, Wireless Telegraphy 
Electricity Applied to Medicine and Surgery, Current 
Carrying Capacity, ete.. of Different Wires—Electric 
Railways, Naval and Military Uses of Electricity, Sub- 
marine Telegraphic Cables, Vocabulary of Technical 
Terms,ete. Cloth, 25c; Leather, 50c. Postpaid by 
LAIRD & LEE, Publishers, 
1732 Michi Ave. Chicago, Tilinois. 


LEARNED BY 
ANY MAN 
OR BOY 

AT HOME 
SMALL COST 
Send today 2c stamp for particulars and proot. 


0. A. SMITH, Room D 41, 823 Bigelow St., PEORIA, ILL. 


127 KINDS PUZZLES 


Sample with Catalog 10 cents, 
or 3 leaders for 25 cents. 
WESTERN PUZZLE WORKS 
St. Paul, Minn. 


HERE YOU ARE BOYS °°? 

pin of ‘Foxy 
Grandpa. Everyone will notice it on the lapel of 
your coat and try to get a closer look at it. All you 
have to do is press the bulb.— Foxy Grandpa will 
finish the job by squirting a fine stream of water 
over the inquisitive one. Will squirt 20 feet. Great- 
est joke out. Order one today and fool your 
friends. Price 15« Foxy Grandpa and Hooligan 
both for 25c. 5 for 50c or 1 doz. for $1.00. A beau 
tiful fountain pen free with every $1.00 order 


AMERICAN SUPPLY CO., ST. PAUL, MINN. 


ARITHMETIC 


SELF-TAUGHT 

A plain, easily-understood volume for all 
who have not had the opportunity of learn- 
ing this subject thoroughly. or who have 
forgotten what they once learned. 25 
Pages. Requires no teacher. This great little 
book sent postpaid for 60 CENTS. Stamps 
accepted, leather binding $1. 

OK CO. 


GEO. ZELLER BO 
Est. 1870, 4473 W. Belle Place ST. LOUIS. MO 


Every Boy His Own Toymaker 


\ Greatest boys’ book ever written. Tells how to make a Steam 

\ Engine. Telephone, Magic Lantern, Boats, kites, balloons 
electrical and mechanical toys, traps, fishin, tackle. 2 

illustrations also 150 puzzles, set of Kellar’s Trick 

‘Dous.e Tu warbler and bird call, all for 

only 10c. WESTERN. ‘PUZZLE Co,, ST. PAUL, MINN. 


ARITHMETIC 
Self Taught 


We could print testimonials by the hundreds. 


A SCHOOL WITHIN ITSELF 


Phere are XX chapters in all, X1X carrying you from the fundamental principles of electricity on through the 
various branches to a point where the careful student comprehends the complete designing, care and operation 
of a dynamo or motor, and one chapter on electric automobiles, outlinin their construction, care and opera- 
tion, and all about storage batteries and how to handle them. Each subject is carefully written and to the 
point. After a student studies a subject, he is questioned on that subject in such a manner as to bring clearly to his mind the 
points he needs to know regarding same. The book contains a dictionary defining 1500 Electrical Words, enabling the reader 
to ascertain the meaning of any electrical word, term or phrase used in this book, as well as hundreds of others in common use, 
All required tables necessary in the study are in i: 


$2.00 PER COPY—SIXTH EDITION—30,000 COPIES SOLD. 


not satisfactory upon examination is AN UNUSUAL ONE in connection with the sale of a book. 
return. Your decision will be what thousands of others have been. 
It is best to order and be your own judge of its merits. 


CLEVELAND J ARMATURE WORKS, 49 & St. Clair Ave., Cleveland, Ohio 


The offer we make of re- 
funding money if book is 
But we have no fear of its 
oney would not buy it if it could not be duplicated. 


Armatures and Fields Wound - re Filled 
AMERICA’S GREATEST REPAIR WOl WORKS 
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The Stamp of Approv 


EARLY half the students of the American Schoo! cf 
N Correspondence are directed to it by those who have 
already taken its courses, by those who have put its 
instruction to the hard, practical tests, who know the value of 
its training, because they are holding better positions, draw- 
ing bigger salaries, as the direct result. 


Only a short time ago these men were right where you are now. They 
were discontented and drawing small salaries. They saw men around 
them holding good positions and they wanted good positions. They saw 
men drawing good salaries and they wanted good salaries. When the 
American School offered them a way to make themselves worth more by 
knowing more they jumped at the chance. 


They made a start—they signed the coupon 


and mailed it. In spare moments and without great effort each one acquired 
special knowledge and training that made him more valuable to his em- 
ployer, that fitted him to step into a better position at the first opportunity. 


kkk kkk These young men have done nothing that you 


x Opportunity Coupon » can’tdo. There isn’t anything difficult or myste- 
* * rious about it. It costs you nothing to sign the 
ps American School of Correspondence, Chicago,U.$.A. * Coupon and we'll send 1.0 agents to see you, for we 
Please send me your Bulletin aid advise me how Ican * have none. We’ ll simply send you information a3 
% == qualify for the position marked **X. Poo. Mech, 4-12 h k lf th bi 
Automobile Operator Lawyer to ow you can ma Re yourse wor a 1g- 
Building Contractor Movin ieture 
* “Structural Engineer The American School stands back of every 
7 +++ Blesteioal Engineer -++-Aeccountant * student, encouraging him to do his best, and giving 
....Elee. Light and Power Supt. ....Cost Accountant A 
aster Mechanic Pubile instruction equal in quality to that of the largest 
+++ Steam Engineer -++-Business Manager resident schools. Won’t you make the start today! 
Reclamation Engineer Pre 
x » Sign the coupon. 
AMERICAN SCHOOL OF CORRESPONDENCE 
* * CHICAGO, U. S. A. 
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Popular Mechanics Magazine 


WRITTEN SO YOU CAN UNDERSTAND IT 


APRIL, 1912 


No. 4 


Ferryboat Carried on a Train 


Ferryboat Transported by Train to the Point at Which She was Launched into Upper Klamath Lake, 
Klamath Falls, Oregon 


UNIQUE transportation feat was 

successfully carried out recently 
at Klamath Falls, Ore., in the transfer 
by railroad of a ferryboat, 78 ft. long, 
weighing 61 tons. It was not the 
length and weight, however, that 
made the feat a remarkable one, but 
the bulk and height, which appear 
overwhelming when compared with a 
‘rain, The height from the floor of 


the flatears to the top of the smoke- 
stack is about 48 ft. 

The distance the vessel was trans- 
ported was 314 miles. She had been 
in use on Lake Ewauna, but the owner 
decided that she could navigate Upper 
Klamath Lake to more advantage, 
and, as the last named lake is 55 ft. 
higher than the first, some means of 
land transportation had to be figured 
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upon. The idea of moving the vessel 
by train was at first received with 
much skepticism, but careful working 
out of plans made it seem practicable. 
So she was raised from the waters of 


EUROPEAN MOTOR TRUCK HAS 
TRAVELING CRANE 

" An interesting and ingenious elec- 

tric-crane attachment for motor trucks 

was exhibited recently at the motor 


=. 


Loading and Unloading Itself 


show in Brussels. It is a traveling 
crane designed to lift heavy objects 
and deposit them at any point desired 
on the carrying platform of the truck. 
It travels out beyond the rear end of 
the truck body on its runway, lifts the 
load, and then works itself back over 
the body of the truck. 


OLD CARBON ENDS FOR CON- 
DUCTOR PLATES 


Owing to the higher conductivity of 
pure carbon compared with coke, the 
unconsumed pieces or ends of arc- 
lamp carbons provide an excellent bed 
for conductor earth plates, and they 
may thus be used to advantage in con- 


nection with lightning-rod  installa- 
tions. About six bushels of carbon 


ends for each conductor-plate hole is 
said to be a reasonable allowance. 


POPULAR MECHANICS 


A Motor Truck Provided with an Electric Traveling Crane for 


Lake Ewauna, placed on two steel flat- 
cars, and, as shown in the accompany- 
ing illustration, reached her destina- 
tion in safety, with the American flag 
flying from the bow. 


NEWSPAPER FOR BEGGARS 
PRINTED IN PARIS 


Among all newspapers certainly the 
most curious is that called “The Men- 
dicants’ Journal,’ which has begun as 
a semi-annual publication 
in Paris. It is, presumably, 
intended for restricted cir- 
culation among the “elect,” 
but copies of it have been 
seen, and the government 
may commence operations 
on its own account tending 
to its suppression. The 
columns of this newspaper 
are full of advertisements 
of which the following are 


samples: “\VWanted—A 
blind man to play the 
flute.” “At once—A cripple 
to supplicate in wealthy 
districts. One preferred 
who has lost right 
hand, Personapplying 


must have references and givg bond 
for good faith.” 

The newspaper also offers to supply 
lists of centers where begging may be 
pursued most profitably, with names 
of persons who may be approached. 
Facilities for obtaining costumes suit- 
able for cold-weather beggary are 
hinted at. Also a beggar well recom- 
mended and able to pay may obtain at 
the bureau of information of the paper 
a list of important weddings, baptisms, 
burials, and givers of social functions, 
together with servants who may be 
“worked,” arrivals of distinguished 
people, and so on. 


C Finding it difficult to catch bands of 
criminals roving about the highways in 
automobiles, the Paris police service 
has placed an order for a number of 
fast cars. 
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BEAUTIFUL 


After two years of work Lorado Tait, the Chi- 
cago sculptor, has completed the models for the 
sculptural feature of the Columbus memorial, 
which is to be erected, in Georgia marble, on the 
plaza in front of the Union Station in Washington. 
The plan for erecting an imposing Columbus me- 
morial was started by the Knights of Columbus 
several years ago, and congress later encouraged 
; the idea by appro- 
priating $100,000. 

The memorial con- 
sists of a semi-cir- 
cular fountain 
adorned with a great 
statue of Columbus 
and other appropri- 
ate figures. It will 
be 70 ft. wide and 65 
ft. high. One of the 
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The Figurehead of the Ship, Which 


Typifies “ The Spirit of Discovery” 


principal features, rising at the rear of the foun- 
tain, is a shaft 45 ft. in height, surmounted by a 
globe representing the world, 
ground of the statue of Columbus, who is repre- 
sented as standing on the prow of a ship. 
stem of the ship is a beautiful female figure, typi- 
fying “The Spirit of Discovery.” 
of the fountain is located immediately beneath 


It forms the back- 
At the 
The great basin 


this figure. 

On either side of the 
shaft are massive figures 
portraying the sculptor’s 
ideas of the new and old 
worlds. The “New 
World” is represented by 
the figure of an American 
Indian reaching over his 
shoulder for an 
from his quiver. 


arrow 
The 


General View of the Columbus Memorial as It will Look When Completed — Upper View Shows 
Lorado Taft and the Finished Model of the Discoverer 
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“Old World” is represented by the 
figure of a patriarchal Caucasian of 
heroic mold and thoughtful mien. 

The globe at the top of the shaft is 
intended to suggest the influence of 
Columbus on the growth of knowl- 
edge concerning the shape of the 
earth. It is supported by four Ameri- 
can eagles, which stand at the corners 
of the top of the shaft, with wings par- 
tially extended. The rear of the shaft 
carries a medallion of Ferdinand and 
Isabella of Spain, and the group of 
figures is completed by two enormous 
lions which occupy the ends of the 
balustrade running from the center to 
the sides of the fountain. 


FEATHER-TRIMMED EVENING 
SHOES 

The latest novelty in Parisian foot 

wear is evening shoes covered with 

birds’ plumage of beautiful hue, 


Feathery Feet: Evening Shoes Trimmed 

with Feathers 
gummed on to the leather or satin 
body of the shoe. Buckles are hidden 
by aigrettes or expensive feathers of 
other kinds. The display of a radi- 
ance of feathers on the shoes will, it 
is said, be a cruel drain on many 
pocketbooks, as the price for such 
foot wear is enormous. 


Of the 4,501 vessels from foreign 
ports entering the port of New York 
in 1911, only 11 were sailing ships. 


RAILROAD TRAIN RESCUES 
SHIPWRECKED SAILORS 


It is very rare, indeed, that survivors 
of a shipwreck are rescued by a loco- 
motive and train of cars. Such was 
the case when the four-masted lumber 
schooner “Admiral,” 44 days out from 
Valparaiso for Grays Harbor; Wash., 
was wrecked at the mouth of the Co- 
lumbia River in January. The “Ad- 
miral,” helpless before a 70-mile gale, 
crashed into the government jetty at 
the mouth of the Columbia River, The 
schooner drove directly through a 
break already started by the sea in 
the new wall. As she drove through, 
Captain Bender, his wife and little son 
leaped off on the land side of the jetty. 
The great seas were breaking high 
across the jetty, but the crew of one 
of the construction trains, seeing the 
peril of the survivors, drove their train 
through the storm to them and carried 
them back to safety. The crew of the 
vessel, at the same time Captain 
Bender and family jumped, went over 
the opposite side of the schooner and 
were marooned on the sea end of the 
jettv. They were later rescued by a 
life-saving crew, The vessel was lost. 


MECHANICAL SEA GULL 
SKIMS ICE FLOES 


Probably actuated by the theory 
that as airmen must become accus- 
tomed to the frigid atmosphere of the 
higher altitudes it would also be well 
for hydro-aeroplane operators to be- 
come familiar with water traffic when 
the rivers and harbors are covered 
with ice floes, Eugene Coffyn made an 
extensive hydro-aeroplane flight over 
New York Harbor récently when the 
water was filled with ice and the land 
surrounding it covered with snow. 
The entire flight lasted a fraction more 
than 19 min, with a rest on the surface 
of the water of 5 min. During the 
flight Coffyn was accompanied by a 
photographer who made some remark- 
able pictures of familiar objects in the 
harbor. 
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Coffyn and His Mechanician Launching } the Hydro- 
Aeroplane from Raft 


Photos Copyright 1911, by American Press Assn. 


Ellis Island Immigrant Station as It Looks from Above 
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TYPES OF MOTOR SLEIGHS PRODUCED DURING 


The past winter brought out many 
new and interesting types of motor- 
driven sleighs and ice boats, some of 
which attained remarkable speed, 
while others were of interest because 
of their uniqueness, Eight machines, 
driven by mechanism designed mostly 
for aeroplanes, automobiles or motor- 
cycles, are shown in the accompanying 
illustrations, and each one has its 
particular points of interest, either in 
speed or design. 

As far as speed is concerned the 
“Go-Devil,” which has a runner ar- 
rangement similar to that of the ordi- 


5 4 


nary sailing ice boat, is the most re- 
markable of the group, and is claimed 
to be one of the fastest vehicles in the 
world today. In its trials on the ice- 
covered surface of Irondequoit Bay, 
which is an arm of Lake Ontario near 
Rochester, N. Y., it was timed at 
speeds approximating 140 miles an 
hour. It is propelled by an aeroplane 
propeller, driven by a 40-60-hp. light- 
weight engine such as is used in aero- 
planes and racing hydroplanes. The 
propeller turns nearly twice as fast as 
the engine. The guiding of the boat 
is done with a large automobile steer- 
ing wheel attached by a chain and 
sprockets to the single rear runner. 
Another ice boat, somewhat similar 


1, Combination Water and Ice Boat—2, Motor Ice Boat Which Attained Speed of 140 Miles an Hour —3, 
European Motor Sleigh -—-4, Cylindrical Propellers of European Motor Sleigh — 5. Fitted with Motorcycle 
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in general features, but much lighter in 
construction, provided with far less 
power, and having an aerial propeller 
of a special type, is also shown in the 
illustrations. This boat makes an 
average speed of 60 miles an hour, and 
is used on the Shrewsbury River, New 
Jersey. 

In the March issue of this magazine 
was shown a light runabout automobile 
converted into a speedy auto-“scooter” 
by equipping it with steel runners and 
placing cogged shoes on its rear 
wheels. One of the illustrations shows 
another machine of the same _ type. 
The rear runners, however, are back 
of the wheels, attached to extensions 
of the car frame. Among the remain- 
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ing machines is a combination aerial- 
propelled ice and water boat. The 
hull, which is 11 ft. long and has a 
beam of 3 ft., is provided with steel run- 
ners for use on the ice. When it 
strikes open water it is expected to 
behave as a conventional motorboat 
should. The curious craft was tried 
out on the St. Lawrence River at 
Alexandria Bay, N. Y. 

The remaining illustrations show a 
niotorcycle provided with a runner in 
place of the forward wheel, a bob-sled 
equipped with the rear wheel and 
power plant of a motorcycle, a cutter- 
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Wheel and Power Plant —6, Cutter-Type Motor Sleigh for Switzerland—7, An Interesting Type of Motor 
Sleigh —8, Motorcycle Provided with Runner in Place of Front Wheel—9, Light-Powered Ice Boat 
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type sleigh for Alpine regions, and 
another European sleigh propelled over 
the ice and snow by means of two re- 
volving cylinders provided with worm 
screws. These cylinders are attached 
lengthwise under the body of the ma- 
chine, and are provided with springs 
and tension screws, which force them 
downward against the running surface, 
but allow of the flexibility necessary 
for running over rough or uneven sur- 
faces. The Alpine sleigh has an auto- 
mobile body mounted on a high run- 
ner framework similar to that of the 
ordinary cutter type of horse-drawn 
sleigh. The driving wheel, which is 
mounted between the two runners and 
at the rear end, has teeth which re- 
semble those of a saw. The steering 
is by means of a set of shoes, located 
forward of the runners. 


PLAYING POLO INDOORS 


The great interest taken in the in- 
ternational polo matches between 
England and America last year show 
the strides this game has made in 
popular favor in America. The ex- 
pense incident to the keeping of a 


string of polo ponies is too great, how- 
ever, for other than comparatively rich 
men to go in for it. Although good 
ponies are required for indoor polo, 
the sport is not such a strain finan- 
cially, and is meeting with much favor 
in the east. It is played in many of 
the riding academies of note and in 
the armories of mounted troops, such 
as Squadron A, of New York, and the 
First City Troop, of Philadelphia. The 
players found in the indoor games are 
not only those of the polo-playing 
class, who are glad of the opportunity 
to keep themselves and their ponies in 
good condition throughout the year, 
but many men who never hit a ball on 
a regular field. 

A plan is on foot in the East to 
form an inter-city league, and to draft 
a set of rules for special regulation of 
the indoor game. It has thus far been 
played without any specific rules of 
its own, the outdoor rules’ being 
adapted to suit the ideas of individual 
players. The indoor game does not 
require as many players as the out- 
door, and two or three on a side are 
about all the confined conditions will 
accommodate without confusion, 


Putting the Ball in Play in an Indoor Polo Game—an Interesting Moment in the Match 
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AVALANCHE CHUTE OF AN ALPINE RAILWAY 


How One of the Walls of an Alpine Railroad Throws an Avalanche Over the Railway into the Depths Beyond 


The extent to which avalanche pro- 
tection for railways is required in the 
Alps is exemplified in the construc- 
tion of the Loetschberg-Simplon Rail- 
way. At Goppenstein the railway is 
on the right bank of the Lonza tor- 
rent, and at the right of the line is the 
precipitous side of the mountains 
traversed by the tunnel. Just beyond 
the tunnel portal are heavy fortifica- 
tions, built to protect the line from 
avalanches, and among these is a stone 
wall having a height of about 30 ft. 


and a width, at the base, of 7 or 8 ft. 
Behind this wall, at the top, is a sort 
of trough, the purpose of which is to 
deflect the avalanche up and over the 
railway. The snow swept down in 
avalanches sometimes attains a depth 
of 80 ft. The force of the avalanches 
is such at this point that, in one in- 
stance, the mining hostelry, or canteen, 
of the works, was picked up by the 
rush of air, caused by the rapid move- 
ment, and swept bodily into the Lonza, 
entailing a considerable loss of life. 


SUCCESSFUL AND FATAL PARACHUTE DROPS 


Two parachute descensions, unique 
because of the elevations selected from 
which to drop, were made recently in 
New York and Paris, one being suc- 
cessful and the other fatal. The first 
leap was made by F. Rodman Law, 
a steeplejack, from the torch of the 
Statue of Liberty. From the stone 


coping on which he landed to the top 
of the torch the distance is estimated 
at 345 ft. The photograph was made 
a moment after the parachute opened, 
the steeplejack falling like a dead 
weight for the first 75 ft. The para- 


chute was so arranged on the torch 
platform that it would slide easily over 
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Steeplejack Making Successful Parachute Drop from 
the Torch of the Statue of Liberty 


the edges of the railing when the jump 
was made. When the _ parachute 


opened the wind blew it clear of the 
statue and the landing was made 30 
ft. from the water’s edge. He received 
$1,500 from a moving-picture concern 
for the descent. 

The day following the Statue of Lib- 
erty descension, Franz Reichelt, an 
Australian tailor, who had been experi- 
menting in Paris with a new ‘form of 
parachute, jumped from the first plat- 


form of the Eiffel tower, 180 ft. from 


the ground. The parachute did not 
open, and Reichelt fell like a stone. 
His body was a shapeless mass when 
the police picked it up. 


MILITIA MANEUVERS IN 
ZERO WEATHER 


Battling with real zero weather and 
an imaginary enemy was an experience 
through which artillerymen and cav- 
alrymen of the New York state mili- 
tia recently passed with considerable 
credit to themselves, and the practical 
destruction of an empty house. Win- 
ter maneuvers are new things for the 
citizen soldiery and were indulged by 
the New Yorkers as a special treat. 
A battery of artillery and a detach- 
ment of cavalry essayed to capture a 
strategic point along the water-supply 


Reichelt, in His Parachute Suit for Airmen, and Remarkable Photograph of His Fatal Fall Taken from 
Beneath the Eiffel Tower 
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i pr The Artillery Going into Action over a . 
- Snow-Covered Country Road 
What was Left of the House after Its 
Bombardment 


Dismounted Cavalry Lying Prone on the Snow after Dashing across a Windy Plain in Zero Weather 
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system of New York City and accom- 
plished their purpose after two days 
of maneuvering, despite the extreme 
cold and the snow-covered .ground. 
Solid shot and shrapnel were fired 
from the rifles and field guns, and the 
machine guns of the cavalrymen also 
used real ammunition. The target 
was an old house and although it was 
rendered unfit for further human habi- 
tation a dog that happened to take ref- 
uge in it before the “battle,” came out 
unscathed. 


NEW CURTISS HYDRO-AERO- 
PLANE 


The new Curtiss hydro-aeroplane, 
which has now successfully passed 
through its initial experimental stages 
is said to be a vast improvement over 
the first Curtiss hydro-aeroplane. 

It has several new and radical fea- 
tures, among which are: the mounting 
of the engine in the pontoon, the seat- 
ing of the operator in a shallow water- 
tight cockpit near the center of the 
pontoon, and the two propellers 
mounted in front of the planes, draw- 
ing instead of pushing the machine 
through the air or on the water. In 
the old type of Curtiss hydro-aeroplane 
the engine and the operator's seat were 
mounted in the same manner as on the 
ordinary aeroplane, the operator being 
in front of the engine, and both a con- 


siderable height above the pontoon. 
Only one propeller was used and this 
was back of the planes. 

It is also noticeable in the accom- 
panying illustrations that the lower 
plane is exceptionally low, being just 
above the top of the pontoon, and that 
the rear end of the pontoon and the 
end of the tail framework are con- 
nected by braces. The side view of 
the machine also shows the angle of in- 
cidence of the planes relative to the 
lines of the pontoon. Although this 
photograph was taken while the ma- 
chine was resting on the ground, she 
floats in almost exactly the same posi- 
tion on the water. The width of the 
pontoon at the stern is but half the 
width of the bow, and, in depth, it 
tapers from an inch at the stern to 
about 3 ft. at a point just beneath the 
forward edge of the lower plane. The 
interior of the pontoon is divided into 
four compartments by _ watertight 
bulkheads. A spray hood, not shown 
in the illustrations, protects the engine 
and operator from water. 

Although the tail is shown in its 
normal position in one of the illustra- 
tions, it is intended, on future ma- 
chines, to do away altogether with the 
bamboo tail framework, attaching the 
tail simply to a V-shaped support ris- 
ing from the stern. The control wires 
will then be run through the pontoon 
to a point near the stern, from where 


Side View of New Curtiss Hydro-Aeroplane, Which has Many New and Radical Features 


— 


Front View of the New Curtiss Hydro- Aeroplane, Showing Arrangement of Two Propellers and the 
Engine Rising from the Bow of the Pontoon 


they will pass, probably through tub- 
ing, to the horizontal and_ vertical 
steering planes. The propellers, as 
shown, are driven by chain drive, but 
direct drive is contemplated. 


HARD-RUBBER INSULATIONS 
AFFECTED BY LIGHT 


Ebonite, or black hard rubber, which 
contains much sulphur, is superficially 
decomposed under the action of light, 
so that especially in a humid atmos- 
phere, sulphuric acid is liberated, says 
Cosmos, the French scientific publica- 
tion. This deleterious effect of the 
light can be, at least partly, overcome 
by shielding the insulation by colored 
glass, blue glass being the most effec- 
tive. 

Thus, when ebonite is used for elec- 
trical insulation purposes, it should be 
sheltered from intense light by an 
opaque screen of glass or wood. Elec- 
trostatic machines with ebonite plat- 
forms should be similarly protected. 


REMOVING ICICLES FROM 
HOOSAC TUNNEL 


During the winter months huge 
icicles are formed in the Hoosac Tun- 
nel, due to the moisture which seeps 
through, and the accompanying illus- 


tration shows a number of trainmen 
on the platform of an electric work 
car knocking them down. 

The Hoosac Tunnel is one of the 
most famous in the United States, 
and penetrates the Hoosac Mountains 
on one of the lines of the Boston & 
Maine Railroad, It is more than five 
miles long, and was completed in 
1873 at a cost of $10,000,000, con- 
struction having been started in 1856, 


Removing Icicles from the Roof of the Hoosac Tunnel, 
Massachusetts 
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NEW YORK’S GREAT WATER SYSTEM AND 


Dam of Ashokan Reservoir Which will Hold 130,000,000,000 Gal. 
Insert Shows Aqueduct Compared with Subway Car 


An Interior View of the Main Artery Dotted Line Shows Route 


Some features of the vast Catskill water-supply system, which will impound the waters of the 
Esopus, Rondout, Schoharie and Catskill Creeks in a great reservoir, and deliver them to New York 
through 127 miles of aqueduct passing under deep valleys and rivers, are shown in the accompanying 
illustrations. The water impounded by the Ashokan Reservoir would be sufficient to cover Manhattan 
Island to a depth of 28 ft. 


476 


— 
| 
| 
ROO 
f 
@ foie RESER- 
; 
Ary 
3 


— 


Looking Toward the Dam from the West, Showing Tops of Stocks 
of Submerged Derrick Engines 


ce The West Bullnose of the Lock. The Lock The Cylinders which Form the 
a is 110 Ft. Wide Wheel-Pit Casings 


Progress on the great $27,000,000 hydroelectric installation at Keokuk, lowa, which will utilize 
the power of the Des Moines rapids of the Mississippi River, is shown in these illustrations. There will 
be 30 turbines, each direct-connected to a generator. The cylinders shown in one of the illustrations are 
the wheel-pit casings, provided with bearing rings at top and bottom, and each is capable of supporting 
4,000,000 Ib. Each turbine, with its generator and appurtenances weighs 800,000 Ib. - 
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STOLEN AUTO FALLS INTO 
BUILDING EXCAVATION 


Quick retribution overtook a_ thief 
who stole an automobile from a gar- 


The Thief Who Stole This Automobile Lost Control 
of It, with the Result Shown 

age in Pittsburg. He had only driven 
the car a few blocks when he lost 
control, with the result shown in the 
accompanying illustration. The car 
tore its way through a large signboard, 
splitting two 12-in. supporting posts, 
and dropped a distance of 20 ft. into 
the ruins of an old building founda- 
tion. The car was taken out by means 
of a derrick, and driven back to the 
garage under its own power, being 
only damaged to the extent of $50. 


LARGE RAILROAD PROJECTS IN 
AFRICA 


Besides the British “Cape to Cairo” 
railway, which is nearing completion, 
there are no less than four projected 
lines in Africa which are transconti- 
nental in scope. Two of these are 
already being surveyed, Germany is 


preparing plans for a transequatorial 
line, and as soon as quiet is restored in 
Morocco, a line will be started down 
the Atlantic coast from the straits at 
Gibraltar to Dakar, near Cape Verde, 
by way of Casablanca and Agadir. 
France maintains a naval station at 
Dakar. 

Of the two first-named lines, one will 
run across the Sahara desert, although 
the terminal points have not been 
finally decided upon, and the other is 
the trans-Sudanese, which will con- 
nect the Atlantic coast with the River 
Niger and Lake Chad. These and the 
line down the Atlantic coast to Dakar 
are French projects. 


SPINNING LARGE COPPER 
SHELLS 


In the accompanying illustration is 
shown the apparatus used by a Cleve- 
land, Ohio,’ concern for spinning. four 
copper shells, 57 in. in diameter and 
1914 in, deep, ordered for use as ele- 
vator domes in a New York building. 
The chuck on which the copper was 
mounted for spinning is 58 in. in di- 
ameter and 201% in. thick, made of 
boards glued together, mounted and 
turned off. This chuck is so heavy 
that it has to be supported by -three 
rods from the ceiling to its center or 
hub. To the left of the chuck is 
shown a partly finished shell, which 


has just been annealed and is ready 
for another spin. 


A Large Spun a. ~ Shell (on Left) and the Chuck 
n Which it was Made 
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AID TO THE DEAF USED TO SECURE EVIDENCE 


| 
ry 
a 
: The Detective Talking with a Person Whose Evidence The Transmitting Device Pinned to a | 
Pi is Desired —A Dictograph Coneealed on the Wall Wall and Concealed by a Calendar 
It seems difficult to believe that a for the deaf, that led to the inven- 
; device which was originally intended tion of what is now the: detective 
; to help the deaf hear should develop dictograph. | 
p into one of the most subtle and uner- The popular interest in the instru- 
i ring of detectives, yet the newspapers ment lies almost wholly in its use 
of the country have recently been by detectives to secure evidence of 
filled with columns regarding this lat- crime. A special instrument is made 
ter achievement of the dictograph’s for this purpose. It consists of a 
work. It is not altogether true to most sensitive transmitter, a receiver, { 
state that the dictograph was de- a small battery and as much wire as t 


signed to help the deaf hear, as this is necessary, The entire outfit can 
mechanism is a development of the be held in one hand and not cover all 
instrument for aiding such unfortu- the fingers. The transmitter can be 
nates. It was the extreme delicacy placed anywhere in the room where 
of the transmitter, the sensitiveness the person whose evidence is desired ! 


of the diaphragm in the device made will be most likely to talk, ) 
In the Ohio bribery cases it was 
put undera sofain a hotel room. In 
The Complete Detective 
Dictograph Set can Be 


Held in One Hand 


Stenographer 
in Another Room 
Overhears Every 
Word. On Top of 
the Desk is the Case in 
Which the Detective 
Outfit is Carried 
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San Francisco it was placed beneath 
the bed in a cell of the city. jail. At 
Toronto, Canada, where it was used in 
a hotel, it was placed on a table un- 
der papers. It might be hung on the 
wall beneath a picture or a calendar, 
an ordinary pin being strong enough 
to hold it in place. Silk-covered wire 
can be run from the transmitter to 
whatever room the operator desires, 
and when connected, the person hold- 
ing the receiver to his ear hears dis- 
tinctly every word uttered in the room 
where the transmitter has been placed. 
Stenographers, if so equipped, can 
make a verbatim report of such con- 
versations, as has been done in sev- 
eral criminal cases. 


A LOCOMOTIVE VACUUM- 
CLEANER ATTACHMENT 


An ingenious apparatus by means of 
which a locomotive is converted into 
a vacuum-cleaning plant is shown in 
the accompanying illustration. It 
comprises simply a suction chamber 
attached to the injector valve of the 


A German Locomotive Converted into a 
Vacuum-Cleaning Piant 


The transmitter is 3%¢ in. in diam- 
eter and 34 in. thick. It is made of 
hard rubber and it has eight openings 
from the outer case to the diaphragm. 
The receiver is also of hard rubber, 
21% in. in diameter and about the same 
thickness as the transmitter. The bat- 
tery used to operate it is about the size 
of the battery used in the ordinary 
pocket electric light. The entire ap- 
paratus comes packed in a leather case 
about the size of an ordinary book. 
This not only includes the parts de- 
scribed, but two lengths of silk- 
covered wire, a handle for the receiver, 
and a headpiece so that the stenog- 
rapher set to listen to the conversa- 
tion may use both hands. 


locomotive, a steam trap for the con- 
densation of water, a dust collector, 
which is kept partially filled with 
water, and the necessary amount of 
hose and types of suction tips or noz- 
zles. The steam trap and dust col- 
lector are connected by means of a 
hose of large diameter, and the suc- 
tion hose is attached to the bottom of 
the dust, collector. 

When the injector valve is opened 
the live steam passes the opening of 
the suction chamber and creates a 
vacuum therein, which produces the 
suction, drawing the dust and dirt into 
the dust collector where it is retained 
by the water. The air, after unloading 
its burden of dirt, then passes into the 
steam trap and is exhausted into the 
atmosphere. \Vith a sufficient length 
of hose, several passenger coaches can 
be vacuum cleaned by simply back- 
ing the locomotive up to one end. The 
apparatus is used on one of the Ger- 


_man railways. 


C Organizations of motion-picture ex- 
hibitors have adopted the practice of 
holding their meetings between the 
hours of midnight and dawn for the 
very obvious reason that this is the 
only period in the entire 24 hours that 
exhibitors are free to attend to mat- 
ters other than their theaters. 
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Copyright 1911, by Underwood & Underwood, N. Y. 
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Actual Photograph of Mr. and Mrs. Stanton Clasped in Each Other's Arms on the Ice Cake Which 
Carried Them into the Whirlpool. They are Seen near the Center of the Photograph 


PHOTOGRAPHED WHILE BEING 
CARRIED TO DEATH 


One of the saddest tragedies that has 
ever occurred at Niagara Falls is 
shown in the accompanying photo- 
graph. It gives a picture of Mr. and 
Mrs. Stanton, of Toronto, Canada, 
clasped in each other’s arms on the 
ice cake which carried them to death 
in the Whirlpool, following the break- 
ing away of the ice bridge at the foot 
of the falls. Many of those who 
escaped from the ice bridge when it 
began to break, followed the doomed 
couple along the shore, but all attempts 
to reach them were unavailing. One 
young man, who attempted to rescue 
them when the ice bridge first broke, 
was also carried to his death. 


G@The New York Park Board has been 
asked to provide isles of safety for 
aeroplane landings in New York City 
as at the present time airmen flying 
over the city have no place to land. 
The board may, however, take the 
view of the Berlin and Paris authorities 
and secure the enactment of an ordi- 
nance forbidding over-city flights. 


MOTORCYCLE CARRIES TELE- 
PHONE CORPS 

In the accompanying illustration is 
shown the motorcycle used by the 
wire chief of a western telephone and 
telegraph concern, with a load it car- 
ried recently, following the completion 
of a stretch of line. It not only car- 
ried the three linemen a distance of 
two or three miles, but also all the 
tools they had used and the wire and 
other material left over. 


A Motorcycle Carrying a Record Load, Consisting of 
Three Linemen, Tools and Working Material 
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GASOLINE SUPPLY TANK AT BROOKLANDS. 


Ingenious Gasoline Storage and Car-Filling Apparatus 
Used at the Brooklands Automobile Track, England, to 
Supply Cars Taking Part in Endurance and Speed Tests 


At the inner edge of the great Brook- 
lands automobile track in England is 
a gasoline storage and car-filling ap- 
paratus especially designed for quick 
replenishing of fuel during endurance 
tests and long-distance races. , The in- 
stallation consists of two 400-gal. un- 
derground tanks, a 50-gal. tank 
mounted on a timber support 12 ft. 
high, a 10-gal, filling tank just beneath 
the 50-gai. tank, a 114-in. flexible hose 
that may be carried out onto the track, 
and the necessary connections. The 
gasoline, is elevated from the under- 
ground tanks to the 50-gal. tank by 
means of < hand pump. The gauge 
glass of the 10-gal. filling tank is 
marked in pints, quarts and gallons, so 
that the amount of gasoline a car 
takes aboard is easily and quickly de- 
termined, 


CCongress has been asked to enact a 
law giving army airmen double pay 
during such time as they serve in the 
aerial corps. 


“ELECTRIC NIAGARAS” INSTALLED ON THE EIFFEL 
TOWER AS HAIL PREVENTORS 


Assuming that electricity in the 
clouds is the sole cause of the produc- 
tion of hail, experiments are being 
made in France with apparatus desig- 
nated as “electric Niagaras” to “drain” 
the clouds of electricity. 

In installing the apparatus, huge 
copper points, bound together with 
bands of the same metal, are placed 
on the summit of a high tower or 
chimney, very much in the same way 
as lightning rods. These are con- 
nected with a copper band, which 
leads to the ground and ends in a res- 
ervoir filled with water. By this route 
the atmospheric electricity flows down 
into the earth, The first sudden charge 
is replaced by a permanent one, which 
empties the clouds, so to speak. 

The experiments with “electric Ni- 
agaras” have been carried on for some 


time, but M. Violle, a member of the 
French Academy of Sciences delegated 
to judge the results, reports that it is 
still too early to estimate the prac- 
tical value. A test on a far larger 
scale was considered necessary, and 
quite recently the installation of an 
apparatus of exceptional capacity was 
completed on the Eiffel tower. Almost 
at the summit of the tower has been 
placed a group of points that resemble 
a huge garden rake. They are bound 
together with bands of pure copper, 
and a heavy copper band leads to a 
tank of water in the ground, During 
the coming summer this apparatus, it 
is hoped, will prove the practicability 
of the idea, but three or four years will 
probably be required before it is pos- 
sible to place an exact estimate on the 
true value of the system, 
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TO DRAIN ELECTRICITY FROM THE CLOUDS 


Working on the “Electric Niagara” Installation near the Top of the Eiffel Tower in Paris 


\ 
| > + 
483 
{ 


484 POPULAR MECHANICS 


Locomotive of New York Central Passenger Train Which Exploded while Climbing a Grade 


ENGINE EXPLODES WHILE DRAWING TRAIN 


A large-type superheating locomo- 
tive, drawing the Boston and Buffalo 
express of the New York Central Rail- 
road, exploded at the top of a long 
grade three miles west of Oneida, N. 
Y., recently, killing the engineer and 
fireman, throwing itself completely 
from the rails, and falling on its side. 
A peculiar feature of the wreck was 
that only the front trucks of the ten- 
der and the front trucks of the express 
car were derailed, the rest of the train 
remaining uninjured on the rails. 

The train was a heavy one, consist- 
ing of 11 cars, and the night was cold, 


the mercury standing 15 deg. below 
zero. One theory advanced for the 
cause of the explosion was that the pipe 
leading from the water tank to the en- 
gine had become frozen in the extreme 
cold, Another is that the fireman, find- 
ing difficulty in keeping up a sufficient 
head of steam to climb the grade, put 
off taking water into the boiler until 
the grade was topped, and that in the 
meantime the water became so low in 
the boiler that the crown sheet was 
heated red-hot, which resulted in a 
terrific explosion when the water was 
finally turned on. 


ROLLER WINDOW AWNING 


The ordinary type of folding win- 
dow awning provides, when folded 
back, an excellent place for birds to 
build their nests, or, at least, the birds 
often seem to think so, and the folds 
likewise provide pockets to catch and 
retain water when it is raining. It is 
such disadvantages as these that the 
roller window awning shown in the 
accompanying illustrations is designed 
to remedy. 

The roller awning consists of three 


metal spring rollers, each containing a 
section of awning, mounted with a U- 
shaped frame extending outward at 
right angles to the face of the window. 
The top, or main roller, is set in 
brackets over the top of the window 
and contains the main awning or cur- 
tain, which is similar in size and shape 
to an ordinary window shade. The 
side rollers are placed in brackets in a 
vertical position on either side of the 
window frame and contain the side 
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curtains, which are triangular in 
shape. 

To the center of the wooden strip 
attached at the end of the top curtain 
is a cord for pulling it down until 
it comes in contact with the bottom 
of the U-shaped frame, and to the side 
curtains are attached similar cords, 
which pass through pulleys and come 
together at the center of the frame, 
where they engage with the cord of the 
top curtain in such manner that the 
pulling of this cord brings all three 
sections into place simultaneously. 
By giving the main cord a slight jerk, 
the awnings are rolled back in the 
same manner as a window shade is 
raised, 


The Top and SideCurtains Top and Side Curtains 
of the Roller Window Pulled into Place. They 
Awning Drawn Half Roll Back Like Window 
Down by Pulling the Shades When the Cord 
Central Cord is Released 


BROTHERS MAKE AEROPLANE, AUTO AND AUTO-SLEIGH 


Many mechanically inclined young 
men are at work on homemade aero- 
planes, automobiles, auto-sleighs, etc., 
in different parts of the country, but 
here is a notable case of two brothers, 
20 and 21 years old, who have built all 
the three types of machines, and op- 
erate them successfully. 

E. H. Morrow and his brother live 
at present in Burwell, Neb. The auto- 


Three Types of —— Made by Two Brothers, 20 and 21 


ears Old, in Nebraska 


mobile was built when they lived in 
Carleton, Neb., about a year ago, and 


Products of Mechanical 
Ingenuity of Two 
Young Men 


the parts which went into 
it, with the exception of 
the 6-hp. marine engine, 
were taken from an old 
windmill, a buggy and a 
binder. Belt drive is 
used from the transmis- 
sion to the differential, 
and chain drive from 
there to the wheels) It 
can make a speed of 18 
miles an hour. 

The aeroplane was 
made in Carleton last 
summer without the aid 
of blueprints or patterns 
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of any kind, but the ideas followed in 
its construction were obtained from 
photographs of the Curtiss machine. 
It is 26 ft. long, 26 ft. wide, has a 6-ft. 
expanding-pitch propeller, and is 
driven by a 35-hp. motor. Several suc- 
cessful exhibition flights have been 
made with it. 

The auto-sleigh was built and used 
at Burwell, Neb., during the past win- 
ter. It is driven by an 8-ft. aerial 
propeller receiving power from the 6- 
hp. engine used in the automobile. A 
speed of about 25 miles an hour was 
obtained. 

At present the boys are at work on 
a monoplane. 


San Francisco firemen and_ police- 
men were recently detailed to view mo- 
tion pictures of the Equitable fire in 
New York. The films were run 
through twice and explanations of the 
different movements of firemen and 
police were given. 


WAX SHOW-WINDOW FIGURES 
INTEREST CHINESE 


It has been a subject of considerable 
wonder on the part of foreigners that 
the Chinese people evince such a 
marked interest in wax figures dis- 
played in the windows of- foreign 
stores. So great is this interest, ac- 
cording to George E. Anderson, 
United States Consul General at 
Hongkong, that the Chinese shops are 
adopting the idea for displaying va- 
rious articles of dress or personal 
adornment. One instance of the inter- 
est evinced is provided by a foreign 
hairdressing establishment on Hong- 
kong’s principal retail thoroughfare, 
in the windows of which are wax busts 
showing the latest styles. There is 
scarcely a moment in the day, when 
the weather is fine, that a crowd of 
Chinese, made up of women, business 
men, and coolies, are not grouped 
about these windows. 


COLLISION BETWEEN TWO BRITISH BATTLESHIPS 


The accompanying photograph of the collision between the British super-dreadnought ‘* Orion "’ 
and the ‘‘ Revenge,’ which occurred recently at Portsmouth, Eng., was taken from the bridge of the 
“ Orion ’’ and shows the actual collision. The stem of the ‘‘Orion'’ penetrated the after-quarter of the 


‘* Revenge,’’ making a big hole below the waterline. 
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THE PROBLEM OF WARMTH IN OBSERVATORIES 


Practically all astronomical observ- 
ing work must be done in rooms or 
observatories whose temperature is 
that of the outside air, so as to obviate 
optical and instrumental difficulties. 
The discomforts of a long winter- 
night vigil at the eyepiece of a big 
telescope, under such conditions, are 
obvious, and many special construc- 
tions of instrument mountings have 
been devised to allow the observer to 
remain in a _ heated compartment. 
Most of these provide comfort at the 
serious cost of light lost in reflecting 
surfaces and mirrors, but James Hart- 
ness, of Springfield, Vt., is now at- 
tempting to provide warmth by a new 
and novel mounting arrangement. 

In Mr. Hartness’ invention, which 
he calls a “turret” telescope, the polar- 
axis shaft is modified into a turret 
casting, 7 ft. in diameter and weighing 
4,000 Ib., within which the astronomer 
takes his place, and which turns with 
the telescope. With the turret-type 
mounting the question of equality of 
temperature inside and out is not a 
vital one, and the observatory is 
heated by a hot-water system. In the 
turret arrangement the telescope is 
not pivoted at the middle, as with the 
ordinary telescope, but at a point near 
the focus. The scheme of counter- 
weight devised for the turning of the 
turret resembles in some respects the 
old-fashioned well sweep. This coun- 


Exterior View of Telescope Provided with Turret 
Mounting, the Interior of Which may be Heated 


The Observer at His Post within the Turret 


terweight is fulcrumed at the opposite 
side of the turret and reaches over toa 
point near the head of the telescope. 

It is suggested, however, that the 
great weight and wind resistance of 
such a mass, as compared with the 
usual equatorial mounting, might 
prove difficult of accurate movement 
regulation by clockwork, and that elec- 
trically heated garments are worthy of 
discussion as a means of solving the 
question of warmth, as they could be 
used in observatories equipped with 
the ordinary telescope mountings, 


WINE STIMULATES LAYING 
CAPACITY OF HENS 


A French chicken farmer claims 


that a small quantity of wine increases 


the egg-producing capacity of hens to 
a considerable degree. He divided a 
flock of 12 hens, 16 months old, into 
two groups of six. Each group was 
fed with exactly the same amount of 
grain, bread, etc., but the bread given 
one group was soaked with wine In 
the four months of the test, the wine- 
fed hens laid 148 eggs more than the 
other six, 

In another test, 12 hens of the same 
breed, but only eight months old, were 
fed in the same way, and the wine-fed 
hens won by &7 eggs. 
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The Automobile-Like Scuttle Dash of the R. E. P. 
Monoplane 


The Cockpit of the Deperdussin 
onoplane 


SEATING ACCOMMODATIONS IN MONOPLANES 


An idea of the seating arrangements 
and operating facilities of the latest 
aeroplanes can be gained from the ac- 
companying illustrations of the seat- 
ing arrangements of well-known 
French machines. In these it is to be 
noted that the pilot is seated in a sort 
of boat-like structure, with steering 
wheels or levers in front’ of him, and 
forward of these a dashboard not un- 
like that of an automobile. Still far-. 
ther in front are the motor and pro- 
peller, the former covered-in in the 
best designs, so that it does not spray 
oil in the pilot’s face. Overhead is 
the “cabane” (cabin), from which the 


Where the Pilot Sits in the Aviatic Monoplane 


wires bracing the upper sides of the 
wings are taken, 

On the dashboard, and convenient 
to the operator's hands, in addition to 
the usual spark and throttle, levers, 
and indicator for the lubricating sys- 
tem, are usually placed aeronautical 
maps, in the form of* long sheets 
mounted on pairs of rollers, so that 
they can be fed along by hand as the 
machine progresses on its cross-coun- 
try journey. Besides these there is 
apt to be an aneroid barometer for 
showing the height, and probably an 
indicator for the pressure in the fuel 
tanks. 


WHERE WE FEEL HUNGER 
AND THIRST 


The question whether the hunger 
sense has its seat in the stomach and 
thirst in the throat, has been a sub- 
ject of much scientific controversy. 
The Italian physician Valenti has 
found that an injection of cocaine in 
the esophagus (the channel from the 
mouth to the stomach) resulted in the 
immediate suppression of the feeling 
of both hunger and thirst. As a re- 
sult of the above, Valenti puts the 
seat of the two sensations in the gullet. 
Savages chew coca leaves which ren- 
ders the gullet insensitive and destroys 
any desire for food or drink. 


_ 
j 
| | 
| 
\ 
\ 


POPULAR MECHANICS 489 


A Giant Iceberg, Beautifully Arched, Seen Outside Battle Harbor, Lapvrador 


AN ICEBERG ARCH 


One of the largest and most beauti- 
ful icebergs sighted during the past 
few months in the vicinity of Battle 
Harbor, Labrador, is shown in the ac- 
companying illustration. In the center 
is a great arch, and this gave to the 
whole vast pile a remarkable classic 
beauty. Some idea of the giant size of 
the berg may be gained by comparing 
it with the government patrol steamer 
seen through the arch. 


REDUCTION IN POWER COSTS 


In a recent paper by A. C. Dunham, 
printed in the Electrical World, appear 
the following statements, which show 
what wonderful strides have been 
made in reducing the cost of power. 
Mr, Dunham, who has been for years 
president of the Hartford (Conn.) 
Electric Light Co., states as the con- 
clusions of his paper that: 

“Many of the best engineers in the 
art of developing electric energy and 
applying it to useful purposes have 
arrived at the conclusion that, on the 
whole, in any new installation steam 
power can be employed with much 


greater chances of profit than almost 
any water power in any part of the 
United States, except where coal is 
very high in cost. Under the most 
favorable conditions steam power now 
costs one-fourth of what it did 15 years 
ago, and under any conditions not 
more than one-third what it did at that 
time.” 

Further, the paper states in relation 
to hydraulic power plants, which are 
generally regarded as the most eco- 
nomical : 

“In addition, there is the necessity in 
the case of a hydroelectric station, and 
not in the case of steam, that a market 
has oftentimes to be created, and this 
is, of necessity, a slow process, as is 
evidenced by the experience of the 
Niagara Falls Power Company. This 
magnificent development has existed 
many years and has just begun to 
pay expenses, having meantime lost, 
through interest and maintenance, the 
original capital invested.” 

This great reduction in cost of steam 
has been brought about largely by the 
introduction of the steam turbine and 
also the low-pressure turbine in con- 
nection with reciprocating engines, 
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By J. W. FOLEY 


“ y= things are changed, doggone the luck!” 
Said the Driver of Engine Three, 
“For they’re goin’ to fires with an auto truck 
And th’ horse—he’s a Used-to-Be. 
It was sugar and oats and a shiny coat 
That was dappled and smooth and clean, 
And now it’s a lump in th’ driver’s throat 
And a tankful of gasoline. 


“There was romance then in a driver’s work 
And somethin’ you loved right well; 

It was snap a collar, a cry and jerk 
And off in the streets pell-mell. 

It was ‘Steady, Charlie!’ and ‘Come on, Dick!’ 
It was sparks where th’ hoofs came down; 

And many a time that they turned th’ trick 
Of savin’ a slice of town. 


“There was somethin’ then in th’ stalls back there 
That was human—or purty near; 
Big eyes and a shiny coat of hair, 
And a beast that a man held dear 
As a life-long friend—but th’ auto truck 
Is oustin’ ’em slick and clean, 
For oil and grease and a lot of muck 
And a tankful of gasoline. 
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“And a driver, it used to be, could stand 
5 And pet ’em and rub ’em down, 
& And feed ’em sugar outen his hand, 
ta Dapple and gray and brown. 
But now it’s a crank and a chug and wheeze, 
And a rattle and roar and grind, 
With a smell of gas to make you sneeze, 
And a blue smoke out behind. 


“Th’ march of Science along th’ track— 
I guess you might call it so; 


But gi’ me them old fire horses back 
And le’ me hitch up and go! 

For a horse was a human sort of thing, 
When he ran with that old machine; 

But an auto truck for a fire—by jing! 
And a tankful of gasoline!” 


Then he rubbed down its nickeled and varnished coat, 
And he shined up its great glass eye; 
He polished the brass with a lump in his throat 
And a sorrowful, long-drawn sigh. 
He lifted the hood where its metal soul 
Lay hidden and all unseen, 
Then unscrewed a cap from a yawning hole 
And fed it some gasoline! 
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METHODS SO FAR EVOLVED FOR THE ESCAPE AND 


oe 


The sinking of the British submarine ‘‘ A-3,’’ with a loss of 14 lives, in February, has drawn 
attention to the different means so far evolved for escape. In the illustrations are shown one method of 
rescue from the outside, and six means evolved for escape to the surface without outside assistance. 
1, Special submarine-raising vessel of the German navy.—2, Safety helmet and jacket, equipped with 
self-contained air tank.—3, Method of escape through torpedo tube. Midshipman Kenneth Whiting, 
commander of the U. S. submarine ‘‘ Porpoise,’’ made a trial escape in this manner.—4, A hollow-ball 
danger signal, designed to rise to the surface when a submarine is in trouble.—5, Airlock, such as is 
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used in caisson work, adapted to the submarine as a means of escape. Sailor enters the tube, the lower 
door is closed, water let in through valves, the upper door is opened, and the escaping member shoots 
to the surface. Tube pumped out and another man enters.—6, Escape through ordinary conning tower, 
after donning life helmet while standing in air trap.—7, Submarine constructed to rescue itself by 
dropping its ballast keel.—8, Equipped with submarine lifeboat. The crew enters this d'minutive 
submarine, attached to the deck of the larger, and release it.—9, Escaping in a bowl-shaped boat. 
—10, A recent painting of a submarine at sea by A. J. W. Burgess, a celebrated English painter. 
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During the progress of the trials in 
the French courts on the proprietary 
rights claimed by the Wright Broth- 
ers for the use of wing-warping 
devices, and the combination of the 
use of such devices with a vertical 
rudder, one of the claims brought 
up by the French aeroplane manufac- 
turers, who disputed the contentions 
of the Wrights, was that Ader, a 
French electrician, had flown in 1900, 
in a flying machine of his own manu- 
facture. This claim, which had slight 
connection with the question of the 
priority of the use of wing-warping 
devices, was not proved, and it was 
shown that every attempt to leave the 
ground in the Ader machine had re- 
sulted in a wreck. 

Now a writer in  L Illustration, 
Paris, comes forward with the claim 
that the principles of wing warping 
originated with Louis Mouillard, a 
French investigator, and that knowl- 
edge of his achievements was trans- 
mitted to the Wright Brothers by 
Octave Chanute. 

“We are now able to state,” says 
this writer, “that a Frenchman, Louis 
Mouillard, over twenty years ago dis- 
covered the operation known as warp- 


THOSE WRIGHT PATENTS 


By JAMES R. QUIRK 


ing and its combination with the 
vertical rudder.” 

A drawing illustrating the “warp- 
ing” used by Mouillard is shown on 
this page. It is evident that only a 
small portion of the rear end of each 
wing could be controlled. It was in- 
tended for steering, not for the pur- 
pose of securing lateral stability; 
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which is the chief function of the wing 
warping on the Wright machine. 
Mouillard placed his planes at a dihe- 
dral angle to secure stability. There 
is no record of any extensive gliding 
experiments conducted by this French 
genius, but his work and his exhaus- 
tive studies of bird flight, to which he 
devoted his life, entitle him to a high 
place in the annals of the development 
of the aeroplane. 

Taken up as an avocation by the 
Wrights, long before they had heard 
of Mouillard’s work, the subject of 
man flight interested the brothers to 
such a degree that they spent most of 
their time experimenting and practic- 
ing with gliders. They took advantage 
of every scrap of information to be ob- 
tained on the subject. When they se- 
cured the writings of Lilienthal and 
Langley, they were unable to agree 
with the air-pressure data prepared by 
these great investigators, and wrote 
Chanute on he subject. This resulted 
in a visit to the Wrights’ experiment 
quarters at Kitty Hawk, N. C., by 
Chanute and his assistant, A. M. Her- 
ring, where the former was so de- 
lighted with the work of the Wright 
gliders and the tables of air pressures 
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The Mouillard Glider, Showing How Rear _— 
Ends of Wings were Depressed 


or Warped 


which they had prepared that Wilbur 
Wright was invited to address the 
Western Society of Engineers, at Chi- 
cago, on the subject. It would seem, 
therefore, that the Wrights had made 
considerable progress and shown 
themselves efficient investigators and 
pioneers in the science even in 1901, 
and in taking advantage of all the 
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data available they did what all in- 
ventors do, and on which the develop- 
ment of all sciences depends. 

Severe criticisms have been made of 
the secrecy with which the Wrights 
clouded their work prior to 1908 when 
they astonished the world by the re- 
markable flights at Fort Myer, Va., 
and in France. That there was rea- 
son for secrecy has been shown by the 
events during the recent patent trials 
.in France, where the Wrights were 
successful, and in Germany, where 
they seem to have lost. According to 
the laws existing in those countries, 
publication of the principles involved 
in a patent previous to the filing of 
the claims, precludes the securing of a 
patent. Chanute described to some 
French engineers, in 1903, the gliders 
with which the Wrights were work- 
ing, and their methods of wing warp- 
ing, and had it not been that, just two 
weeks before, the Wrights had filed 
their claims in the United States pat- 
ent office, the brothers would have had 
no rights to a French patent. The in- 
ternational patent agreement between 
France and this country saved them. 
There was no such agreement existing 
between Germany and the United 
States, and the previous publication of 
the principles involved in the patent is 
one of the things which turned the 
decision of the German courts against 
the Wrights. 


PARTIAL ECLIPSE OF THE SUN 
IN APRIL 


There will be a partial eclipse of the 
sun on April 17. As seen from points 
east of the Mississippi River the sun 
will be partially eclipsed when it rises, 
and will remain eclipsed from half an 
hour to an hour, 

The reason for the eclipse is that 
the moon will then be between the 
earth and the sun. At this eclipse the 
moon will be so far from the earth 
that its shadow will come to a point 
a little before it reaches the surface of 
the earth; and consequently the 
eclipse will not be total anywhere. 
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Generally, however, the moon is a 
little nearer at the time of an eclipse, 
so that the shadow actually strikes the 
earth’s surface. This is shown in a 
diagram on page 540 of this issue of 
Popular Mechanics Magazine. 


HISTORY RECORDED IN 
MOTION PICTURES 
The official act admitting Arizona, 
the last remaining territory within the 
United States proper, to statehood, 


A Section of the Motion- 
Picture Film Showing 
President Taft Signing 
the Bill Admitting 
Arizona to the Union 
and an Enlargement of 
one Picture 


was the first in- 
stance in which 
moving pictures 
of an event of 
national impor- 
tance were made 
within the 
White House. In 


the accompany- 
ing illustration 
may be seen a 


reproduction of a 
strip of the mo- 
tion-picture film, 
showing  Presi- 
dent Taft sign- 
ing the bill ad- 
mitting Arizona 
to the Union, 
The motion-pic- 
ture views will perpetuate this inter- 
esting event. 


Courtesy Pathe’s Weekly 
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NEW TRANSMISSION SYSTEM FOR TRUCKS 


One of the most promising innova- 
tions that has appeared in automobile 
engineering in recent years is the new 
Manly hydraulic transmission for mo- 
tor trucks, which has just emerged 
from a period of successful experi- 
mental development with every prom- 
ise of important and conspicuous suc- 
cess, 

The new transmission is as simple 
as it is successful. It consists essen- 
tially of a multicylinder oil pump, 


driven by a gasoline engine, and de- . 


livering oil to a pair of multicylinder 
oil motors, one driving each of the 
rear wheels by chain transmission. 

Both pumps and motors are very 
similar in appearance, and there is lit- 
tle complication in their details. Their 
radial arrangement makes them re- 
semble in a way certain well-known 
types of aviation motors, but, unlike 
these, it is the crankshafts and not the 
cylinders that revolve. 

The stroke of the motors is invari- 
able, but that of the pump is capable 
of being regulated by an ingenious 
eccentric device from zero to its max- 
imum. The result is that by a single 
lever the operator has absolute control 
over the delivery of oil from the pump 
to the motor, and, by causing the de- 
livery to be at a slow rate, with the 
high leverage afforded by a_ short 


stroke, a tremendous starting or pull- 
ing torque can be realized at the driv- 
ing wheel. Conversely, with the 
maximum stroke the torque is low but 
the speed higher—the condition of 
normal running, 

With the single controlling lever in 
neutral position no oil is pumped, and 
the consequent closing of the hydrau- 
lic system affords a powerful brake, 
since in this condition the driving mo- 
tors themselves act as pumps, working 
against the resistance of the oil, which 
is absolutely prevented from any 
movement or escape except by way of 
a safety valve that is set to yield at a 
pressure of 2,000 Ib. to the square inch 
—high enough to afford a perfect brak- 
ing action and low enough to prevent 
bursting of any of the elements of the 
transmitting system. 

Throwing the lever back of neutral 
causes the drive to reverse, while a 
sufficient and most perfect differential 
action is secured in the provision of 
the two separate motors for the two 
driving wheels. 

The fact that oil is used as the fluid 
medium for transmitting the power 
completely dismisses all questions con- 
cerning lubrication, freezing, etc. 

The efficiency is said to be nearly 
90 per cent—much higher than is 
realized with the more complicated, 


A Truck Equipped with the New Hydraulic Transmission System. Note the Motors in Front of Rear Wheels 
and the Pipes through Which Oil is Delivered under Pressure from the Pump 
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More than Two Hundred Yale Men at Banquet in Chicago, Listening, over 1,600 Miles of Wire, to an Address 


purely mechanical transmission sys- 
tems in common use. 

The new device is the invention of 
Mr. Charles M. Manly, the engineer 
who first attained distinction by de- 
signing the remarkable gasoline motor 
with which Professor Langley con- 
ducted his classic aeroplane experi- 
ments some years ago. 

A 5-ton truck operating with the new 
system has been quietly under trial 
in New York City for five years, dur- 
ing which time it has covered over 
8,000 miles. When taken apart about 
a year ago there was no evidence 
whatever of wear or deterioration. 


HADLEY AT YALE TALKS TO 
ALUMNI IN CHICAGO 


During the annual alumni dinner of 
Yale men in Chicago, held recently at 
the Blackstone hotel, a small “watch- 
case” telephone receiver was placed at 
each plate, and, by placing them to the 
ear, every man at the tables was en- 
abled to listen to the lecture delivered 


Delivered by President Hadley from the Study of His Home in New Haven 


by President Hadley who sat in the 
study of his home in New Haven. The 
receivers, 240 in all, were connected 
through specially arranged apparatus 
and circuits to a line, about 1,600 miles 
long, connecting Chicago and New 
Haven. A combination of transmitters 
was suspended in ‘the center of the 
room and connected to a second circuit 
so that President Hadley could hear the 
applause his words were being greeted 
with and stop talking during the dem- 
onstrations, which made the condi- 
tions very similar to what they would 
have been had the speaker been present 
in person instead of just in voice. 

President Hadley was introduced by 
the toastmaster in the usual way and 
was in communication with the ban- 
quet room for about one hour. 


CA theater manager in Hungary has 
inaugurated a plan for selling seats 
at his theater in accordance with the 
size of his patrons so that the shorter 
people are seated in the front rows 
and the taller in the back. 
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MONTH’S EVENTS IN FIELD OF AERONAUTICS— 
AIRMAN WOUNDED IN BATTLE 


Italy has made another mark on the 
pages of aviation history and Captain 
Monte of the Italian army aeroplane 
corps has achieved the distinction of 
being the first airman wounded in bat- 
tle while in the air with his machine. 
The flying machine has been a potent 
factor in the operations of the Italian 
troops in Tripoli since the begin- 
ning of hostilities, but until Feb. 1 no 
airman had been injured or airship 
damaged. Capt. Monte made an ascen- 
sion to discover the Arab position near 
Tobruk, Feb. 1, and after finding the 
enemy and dropping several bombs, 
was attacked by Turkish riflemen.’ The 
aeroplane was struck four times and 
the airman was wounded by one of the 
bullets. He was accompanied by an 
observer who took charge of the aero- 
plane when the pilot was wounded and 
accomplished a safe landing. 

European experts have been making 
elaborate preparations for the hydro- 


aeroplane meeting to be held at 
Monaco at an early date. All sorts and 
conditions of air and water machines 
are to be tried out. America will be 
represented by Hugh Robinson and a 
Curtiss machine, which has already at- 
tracted great attention throughout 
Europe. Robinson has given several 
demonstrations along the Mediterra- 
nean in one of which he treated several 
hundred spectators to an exhibition of 
high diving that was not on the pro- 
gram-and resulted in the smashing of 
his machine and the wetting of the air- 
man, The machine had made several 
flights from the surface of the water 
and Robinson was attempting to alight 
in a smooth portion of the sea. He 
was just on the point of dropping to 
the surface of the water when the place 
he had selected was invaded by mo- 
torboats. To avoid striking them he 
pointed his machine down at an acute 
angle and the entire outfit plunged 


Hugh Robi ‘s Spect 1 Plunge into the Mediterranean, Which Smashed His Hydro- Aeroplane, 
Though the Airman Escaped Uninjured 
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Among the many novel and interesting features of the recent Los Angeles aviation meet was a marriage 


ceremony performed in an aeroplane, and a subsequent honeymoon trip in the sky. 


Cochran, and Miss Leona Cowan was the bride. 


The bridegroom was Neal 


Cliff Turpin was the aerial chauffeur who took the couple 


on a little jaunt through the clouds immediately after the ceremony. 


almost head first into the waves. 
Robinson easily disentangled himself 
from the machine and was picked up 
by a motorboat. During the course of 
the hydro-aeroplane meeting it is ex- 
pected Robinson will exhibit a self- 
starting device for aeroplane engines 
he has invented and patented. This 
device is on the lever principle and is 
said to be the one essential lacking for 
perfect equipment for the hydro-aero- 
plane. Louis Paulhan has become in- 
terested in the air-water machines and 
has purchased the Curtiss rights for 
France. 

The passage of Lake Erie from Erie, 
Pa., to ,.Long Point, Canada, was 
made by Earl Sandt on Feb. 20. The 
weather was intensely cold, the lake 
being frozen over, and Sandt’s engine 
stopped while he was at a height of 
2,000 ft., the weather affecting the ope- 
ration. The airman miscalculated his 


landing and was thrown to the ground 
with some force when the machine hit 
the ice hummocks along the Pennsyl- 
vania shore. He was slightly injured. 

S. F. Cody, in England, made a flight 
of ¥ miles at an average height of 
85 ft. at Farnborough, Jan. 27, with 
four passengers, in a biplane. Cody 
also figured in a race between aero- 
planes, said to be the first in the his- 
tory of the sport when two machines 
were started side by side from the 
ground at the crack of the starter’s 
pistol. His opponent was an English 
army officer in a new type of military 
machine. 

In France, M. Bathiat is credited 
with flying 120 kilometers (about 74 
miles), in a Sommer monoplane in 49 
min, 57 sec., which is at the rate of 
about 90 miles per hour. This is not 
an official record, however. 

But three fatal accidents were re- 
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corded during February. Captain 
LeMaguet, of the French army, fell 
at Versailles, France, Feb. 3, and died 
the following day. Herr Schmidt, a 
German airman, broke an elevating 
rudder while 100 ft. from the ground 
at Berlin, Feb. 15, and died the next 
day from injuries received in the 
resultant fall. In England, Graham 


Gilmour fell at Richmond, Feb. 17, 
and was killed. Gilmour is believed to 
have had some premonition of his fall 
as he wrote out directions for his 
funeral just before going into the air. 
He made the unique request that if a 
tombstone should be erected over his 
grave it should be a model of the ma- 
chine in which he was killed. . 


Transporting Large and Small Casks of Wine over the Frozen Surface of Lake Erie 


TRANSPORTING WINE ON 
LAKE ERIE ICE 


One of the chief industries of the 
Kelleys, Catawba and other islands 
of the group located about 12 miles 
out in Lake Erie from Sandusky, 
Ohio, is the production of grapes, a 
large proportion of which are con- 
verted into wine on the _ islands. 
When the lake is solidly frozen over, 
as during the past winter, the wine is 
transported to the mainland in casks, 
great and small, the large casks, often 
10 or 12 ft. in diameter, being placed 
on special sleds, provided with cradle 
frames. The sled transportation last 
winter was unusually extensive, 


(The police of Prague, Bohemia, have 
introduced a novelty in the town’s 
moving-picture shows by compelling 
the management to exhibit pictures of 
persons who are wanted for various 
crimes. 


THE SPRING AWAKENING OF 
THE SOIL 


Two French scientists, who have 
made a special study of the extraordi- 
nary activity in the soil in springtime, 
recently reported to the Academy of 
Sciences, that it is characterized by an 
intense process of nitrification caused 
by bacteria which at that time, because 
of hereditary disposition, and inde- 
pendently of conditions of tempera- 
ture, develop a much more energetic 
activity than at any other season of 
the year. 


PHOTOGRAPHS TAKEN FROM 
ARMY AEROPLANES 


The army airmen at Augusta, Ga., 
have been making experiments with 
aerial photography to determine the 
efficiency of the camera at various — 
heights in making pictures of the for- 
tifications and lines of an enemy. 
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Photograph of the Winter Aviation Field of the Army An Aerial Photograph of a Stretch of Country near 
Airmen at Augusta, Ga. Augusta, Ga., Showing Roads and Buildings 


Photographs have been taken at alti- altitude of 850 ft. and show the winter 
tudes of 300 to 1,000 ft. The accom- aviation field and quarters of the army 
panying pictures were made at an _ flyers, 


VANIMAN TO CONSTRUCT A WIRE-WOUND DIRIGIBLE 


As part of his acd lapsible air-ballast tank 
idea for solving the or ballonet within the 
problem of equilibrium gas envelope. 
in sustained flight, Mel- The wire fabric ot—.- 
vin Vaniman is about the envelope, it is cal- 
to construct a semi- culated, will have a 

‘ rigid-type dirigible of strength more than 
wire fabric with which sufficient to resist in- 


to attempt the flight 
across the Atlantic. 
The means of control- 
ling the equilibrium of 
the dirigible, allowing 
it to rise or descend, 
will be by the pumping 


creased gas pressure 
due to a rise in tem- 
perature of 50 deg. The 
tensile strength deter- 
mined as necessary is 
at least 1,000 Ib, to the 
inch, and it is this that 


The Wire- Wound Dirigible Balloon 
of air into, or allowing ~~ Which is to be Built by Mdvin Van- the wire fabric is 
it to escape from, a col- for, across. the ‘Atlantic, desiened to provide. 
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According to the plans, the finest 
piano wire made will be interwoven 
in the envelope fabric so as to run 
longitudinally and circumferentially 
without cuts or joints, the longitudinal 
wires being spaced ;g-in. apart and 
the circumierential wires apart. 
This fine wire mesh serves another im- 
portant purpose aside from providing 
great tensile strength, as it is expected 
to make the envelope lightning-proof. 
The wire would give an additional 
weight of 214 tons to a dirigible of 
the same size as the “Akron,” with 
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which Mr. Vaniman has been making 
recent experiments. All escape of gas 
through the envelope will be pre- 
vented, it is claimed, by treating the 
inside of the envelope with a rubber 
preparation of special manufacture, 
applied while the wire-wound fabric is 
stretched to the utmost by internal 
pressure. 

The new dirigible will be 418 it. 
long. Its power plant will consist of 
three motors, the front and_ rear 
motors rated at 100 hp., and the cen- 
tral motor at 135 hp. 


RESURRECTED “MAINE” 
AFLOAT 


The after section of the old battle- 
ship “Maine,” freed from the wrecked 
forward section, was floated inside the 
cofferdam in Havana Harbor on Febru- 
ary 11 and preparations were com- 
pleted for the final disposition of all 
that remains of the ill-fated ship. The 
salving of this portion of the wreck 


was accomplished by constructing 
wooden bulkheads across the end 
where the forward part of the hull 
was cut away. The wreck will be 
floated out to sea and sunk with appro- 
priate ceremonies, one of the features 
of which includes the sinking with the 
ship of an immense American flag 
which was raised on a temporary flag- 
pole the day the remnant of the old 
ship was floated. 


After Portion of Battleship “Maine” Floating Free of the Harbor Bottom for the First Time 
in Fourteen Years 
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The Wrecked Station at South Bay, N. Y., Showing the Snowplow Imbedded in the Ruins 


PLOWED THROUGH STATION 
AS WELL AS SNOW 


A snowplow on the Lehigh Valley 
railroad celebrated its release after 48 
hours’ imprisonment in a snowbank at 
Upper South Bay, N. Y., by leaping 
from the rails, overturning a freight 
car and crashing through the South 


Bay station. Three persons were in- 
jured. The station agent was in the 


ticket office when the iron-shod prow 
of the huge plow, pushed by three 
locomotives, crashed into the building. 
It struck him, hurling him to one side 
and dropping the office stove on top of 
him. The building caught fire. Fortu- 
nately the agent was insecurely pin- 
ioned, and he "managed to kick a hole in 
a door through which he escaped. Two 
section hands were buried beneath the 
overturned freight car, but the snow 


The Imprisoned Train with Five = Leaving Cut where It had been Stalled Two and One-Half 
Days in 15-Foot Snowdrifts 
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beneath saved them from being fatally 
injured. 

This winter has been the worst the 
railroads of northern New York ever 
experienced. Trains all through the 
section were stalled for days. <A 
Lackawanna train was completely 


snowed under at Lamson, the snow 
covering also the pjow in front. The 
snow froze and pickaxes had to be used 
to free the plow. Finally five engines 
pulled the train, of only five cars, 
through the drift, after it had been 
imprisoned two and one-half days. 


“FIRE” DOG SAVES LIVES OF 
FIREMEN 
A Dalmatian hound, who lives with 


one of the companies of the New York 
fire department and is noted as an ex- 


New York “ Fire ‘ Dog “ Happy,” Who Saved the Lives 
of Three Firemen by Climbing a Ladder and Barking 


pert ladder climber, gained much re- 
nown recently as a life-saver. Thomas 
Morton, who is the dog’s master, and 
two other firemen, were in danger of 
death when the dog, whose name is 
“Happy,” noticed their predicament 
and attracted attention by barking and 
climbing the ladder, 


AN “INVISIBLE” AIRSHIP 
INVENTED 


3aron Adam Roenne, a well-known 
airship and naval engineer, has taken 
out a patent in England for an “in- 
visible” airship. Invisibility is to be 
achieved by making the outer case or 
envelope of chromium, a metal ca- 
pable of receiving a high polish, which 
will be permanently maintained by 
means of a covering of transparent 
varnish. The outer cover will thus, 
to all intents, be converted into a mir- 
ror, and the theory is that invisibility 
will be achieved by reflection. The 
Baron claims that there will be no 
recurring shade shown at the bottom 
of the keel, as it is proposed that the 
latter shall taper to a point. The air- 
ship will then always take the color 
of the surrounding elements, and 
though larger than the biggest liner, 
will be invisible at any height above 
about 2,500 ft. Special silencing de- 
vices are proposed for the engines. 


A FRENCHMAN ADVOCATES 
FLOODING OF SAHARA 


As one-fourth of the Sahara desert 
is below water, a French scientist pro- 
poses to. transform this portion into 
an inland sea by the digging of a 
canal from the Mediterranean. The 
filling with water of the lower basin 
of the desert would, the learned 
Frenchman believes, make a_ great 
change in the climatic conditions. The 
three-fourths of the desert not flooded 
would bloom and become populous, he 
believes, and the hot desert winds now 
making the surrounding country al- 
most tropical would be greatly dimin- 
ished. 
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The Lower View is a Photograph of the 
140-Ft. Standpipe Some Months before Its 
Fall—The Upper, the Same Standpipe 


STRANGE COLLAPSE 


Following the excessive cold 
spell in early January, the steel 
standpipe at Sheboygan, Wis., 
a structure 140 ft. high and 20 
ft. in diameter, filled with 
water, tumbled over with a 
crash so terrific that people 
rushed from their homes be- 
lieving an earthquake had oc- 
curred. 

What could have caused such 
a standpipe, constructed of 34- 
in, steel plates, none of which 
had shown any defects, to fall 
like a great tree undercut by 
a woodman’s ax is still more 
or less of a question, but the 
following idea advanced by the 
city engineer of Sheboygan 
seems the most feasible: 

During the severe cold spell 
from Jan. 1 to Jan. 12 the 


_Prostrate and Broken, Due, Presumably, to 
the Formation of Ice near Its Top and 
a Subsequent Fall of This Ice 


OF STEEL STANDPIPE 


water began to freeze at its 
surface, which was near the 
top of the standpipe, forming 
a solid mass of considerable 
depth. This was probably left 
frozen to the circular wall of 
the pipe, while the water, 
which was being continually 
drained from the standpipe for 
usage, dropped away beneath 
it, receding, perhaps, a distance 
of 40 ft. Then the weather 
moderated, and the ice loos- 
ened and fell. This, presum- 
ably, on striking the water 40 
ft. below, exerted such addi- 
tional pressure to the usual 
water pressure that the steel - 
plates at the bottom of the 
standpipe were forced out, 
causing the whole structure to 
tumble. 
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AUTO TIRE AS PART OF 
CARNIVAL COSTUME 
The quaint auto-tire carnival cos- 
tume shown in the accompanying 
illustration was one of the most inter- 


A Novel Carnival Costume for Roller Skaters 


esting worn at a roller-skating carni- 
val in Holland. The skater straddled 
the tire and as a consequence had to 
skate more slowly than was his wont, 
even though the shock of a tumble 
would have been well absorbed by the 
air cushion encircling him. 


PLUG HOLES IN CONCRETE 
WITH CORK 


The list of mechanical aids that have 
been created entirely through accident 
has been increased by the adoption of 
a method of filling, with a cork and 
grouting, holes left in concrete by the 
wires or bars with which the forms 
were held together. For some time 
past engineers have been troubled by 
the necessity of devising some easy 
and efficient means of filling such holes. 
A laborer employed on a concrete job 
in New Orleans solved the difficulty, 
albeit he didn’t know he was doing 
anything but getting rid of a telltale 
cork at the time. This man was en- 


gaged in filling up these holes with 
grout. He is supposed to have had a 
bottle to which he gave his attention 
likewise. It became necessary for him 
to dispose of the cork, the bottle having 
thoughtlessly been thrown away with- 
out it. A hole in the concrete being 
invitingly near he simply plugged the 
cork into the hole and covered it with 
grout. An engineer happened to wit- 
ness the operation and it gave him an 
idea which he proceeded to carry out 
forthwith. The great difficulty has 
been heretofore to get a filling for the 
holes that would prevent the entrance 
of moisture. The cork does that most 
effectually. The corks for this pur- 
pose are now made slightly larger than 
the holes they are to plug and are com- 
pressed into the holes. 


CANARY WATCHES OVER ITS 
BABY FRIEND 


A family in London has a canary so 
tame that it is allowed complete free- 
dom in the house. During meals, it 
hops about the table, eating from the 
hands and lips of the members of the 
family, but when the baby of the fam- 
ily is asleep in its cradle, the bird takes 
its position somewhere on the coverlet 
or cradle frame. It has been known 
to show its disapproval of any one 
touching the baby when sleeping, by 
pecking at the intruders. 


This Tame Canary Plays Nursemaid to the Baby 
while It Sleeps in Its Cradle 
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Courtesy The Sphere, London 


The First Motor-Driven, Funnelless Liner, a 5,000-Ton Ship Built for Service between Europe and Siam, 
as She will Appear at Sea 


MOTOR LINER LAUNCHED IN SCOTLAND 


The motor liner, prophesied for the 
past two or three years, has at last 
become an actuality, the first pas- 
senger vessel of this new type having 


is excellent, including a large dining 
room, smoking, writing, and music 
rooms, and fine, large staterooms, each 
of which is provided with a bathroom. 


been launched re- The absence of 
cently at Glasgow, funnels, firemen’s 
Scotland. She is quarters, boilers, 
the “Jutlandia,” coal bunkers and 
a 5,000-ton ship the many  venti- 
built for passen- lation shafts re- 
ger and freight quired on steam- 
service between 


Europe and Siam. 
She will be driven 
by two 8-cylinder 
internal - combus- 
tion engines using 
crude oil and de- 


propelled vessels, 
means 20 per cent 
more room for 
passengers 
or freight than is 
available on 
steamships of the 


veloping, com- 
bined, 3,000 hp. Arrangement of Oil Enginesin the First Motor-Driven 


The fuel is car- 
ried in the ship’s double bottom, and 
the exhaust from the engines is car- 
ried up through a hollow mast, 

The accommodation for passengers 


Ocean Liner 


same size. The 
comfort provided 
for passengers is 
also considerably augmented in that 
there is no excessive heat from the 
boilers, no smoking funnels, and no 
coaling operations. The exhaust from 


and the Lines Show the Additional 
Bunkers of a Steamship of the Same Size 


The Black Space in This Diagram Indicates the Amount of Space Occupied by the Oil Engines, 
Space That would be Occupied by the Engines, Boilers and 
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the oil engines is, as already stated, 
carried away by a mast, so that no 
fumes reach the passengers, and the 
galley chimney is carried up the main 
mast, so there will be no smell of cook- 
ing. 

The operators required for the oil 
engines will number only 8, while 
25 engineers and stokers are required 
for a steamship of the same size. 


THE PRIVATE RAILWAY CARS 
OF INDIAN PRINCES 


Nearly all the ruling princes of In- 
dia have handsomely appointed private 
cars for travel on the Indian railways, 
and some of these are luxurious and 


The Luxurious Day Compartment in the Private Car 
of the Maharajah of Benares 


fanciful. The train of the Maharajah 
of Rewah, for instance, consists of 10 
cars, eight of which provide accommo- 
dation for his staff and attendants, 


while the other two, vestibuled to- 
gether, constitute his private car and 
saloon. The first of the latter is 
painted, externally, one half in light 
pea green, and the other half in light 
rose pink, while the second is finished 
in a highly colored imitation of marble. 
One of the cars was originally painted 
to resemble the stripes of a tiger’s 
coat, 

The private car of the Maharajah of 
Benares is exceptionally luxurious in 
interior fittings. In one of the illus- 
trations is shown the day compart- 
ment, Beyond this is the worshiping 
room, which is lined with marble. In 
one corner of this room a shower bath 
is installed. The floor of the Mahara- 
jah’s bedroom is likewise of marble. 


NEW PROPERTY OF ULTRA- 
VIOLET RAYS 


Two German scientists recently an- 
nounced their discovery of a new 
physico-chemical property of the ultra- 
violet rays from the mercury-vapor 
lamps, says La Nature. A solution of 
formaldehyde in water (formalin), 
subjected to these rays, undergoes a 
condensation, which seems to be char- 
acterized by the simple combination 
of two molecules of formaldehyde. If 
the action of the rays should be found 
to similarly affect other solutions, or 
be general in character, it is evident 
that this property may find many in- 
teresting practical applications, 


The Exterior of the Private Car of the Maharajah of Rewah is Finished in a Highly Colored 
Imitation of Marble 
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A Section of the Roof, Which is Entirely Given Over 
to Gardens, Playgrounds, and Loggias, a Number 


of Which are Covered 


General View of the Sanitary Apartments Erected in 


New York as a Means of Fighting the White Plague 
Among the Poor 


SANITARY APARTMENTS FOR THE POOR 


About three years ago Mrs. W. K. 
Vanderbilt, Sr., decided that one of 
the best ways to fight the spread of 
the white plague 
would be the erection 
of sanitary homes for 
the poor. Therefore, 
she selected a site on 
the East River, New 
York, taking in most 
of the space between 
East and East 
streets, and had 
plans drawn for a 
type of apartment 
building that may 
well serve as a model 
for the world. The 
buildings are now 
completed and are 
said to be beyond 
criticism from hy- 
gienic or any other 
point of view. 


The entire roo f One of the Open-Air Stairways Leading 
from the Suites or Apartments to the Roof 


space of the structures 
is given over to ‘gardens and play- 
grounds, covered and uncovered, and 


_loggias where tenants may enjoy the 


sunshine and fresh air at all times. Ac- 
cess to the roofs is obtained by means 
of the open-air stairways which ad- 
join every suite of rooms. ‘The stair- 
ways make each apartment a_ unit 
communicating with the others only 
through the open air, and thus the 
dark, ill-ventilated, disease-breeding 
interior halls of the ordinary tenement 


building are eliminated. The stair- 
cases are protected from rain and 
snow by glass louvers, which project 
from each story. 

The apartments are 
in suites of three and 
four rooms; two bed- 
rooms, a kitchen and 
bathroom being rented 
as one suite, or three 
bedrooms, a_ kitchen 
and bathroom. ‘The 
rooms rent for from 
$1.25 to $2 a week 
per room, so that a 
family small enough 
to live comfortably in 
two bedrooms and a 
kitchen would pay 
$3.75 per week. 

The electric light- 
ing as well as the 
heat and water is in- 
cluded in the rent, the 
only additional charge 
being for the gas used 
in cooking. Meals will be served at 
cost in a special restaurant, 


ACETYLENE GAS KEEPS THE 
MOTOR GOING 


Acetylene gas as a substitute for 
gasoline in the operation of an automo- 
bile was recently used with great 
success by a New York motorist who 
was more or less unfortunate on a long 
country run, This man was driving 
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along the country roads when his en- 
gine stopped without warning. Inves- 
tigation proved the stopping to be due 
to the exhaustion of the gasoline sup- 
ply. It was a long distance to the 
nearest point where gasoline could be 
obtained and several hills intervened, 
so that the driver could not push his 
heavy car. Also there was no farm- 
house in sight from which a helpful 
team of horses could be obtained. In 
this dilemma the motorist happened to 


think that his tank of acetylene gas 
used for starting the machine, was 
full and he turned the gas into his en- 
gines with the result that he was able 
to negotiate-all the hills between the 
points where he stopped and the near- 
est gasoline station. The acetylene 
was not so powerful as the gasoline, 
but it served the purpose during the 
emergency. ‘The run on this gas was 
126 miles and was accomplished in 
about 414 hours. 


MONUMENT TO SOUTHERN 
WOMEN 
The first monument to be erected 
independently by a state to the women 
of the Confederacy will be unveiled 
in South Carolina, April 2. The event 
will be an important one, attracting a 


A Monument to the Women of the Confederacy, 
Erected by the State of South Carolina 


full attendance of the United Confed- 
erate Veterans and the United Daugh- 
ters of the Confederacy, as well as all 
the distinguished men and women of 
the state. The monument shows the 
southern woman, dignified and beauti- 
ful, about to be crowned with laurel 
by the winged figure in the rear. On 
either side are child figures burdened 
with laurel to lay ‘at her feet. 


ELABORATE EQUIPMENT OF 
NEW BANK VAULT 


Safe and vault makers believe all 
of the most modern mechanical fea- 
tures in the design of places of security 
for valuables were incorporated in the 
construction of the vault for a new 
bank building recently completed in 
New York. While the vault is not the 
largest in the world, it weighs a total 
of 1,550 tons and has a main door of 
steel, 36 in. thick, which, with its 
framework and equipment, weighs 73 
tons. The vault itself occupies part of 
the first floor and first basement of the 
building. It has two floors and 102 
small safes varying in size from 3 ft. 
to 4 ft. wide, all being about 6 ft. high. 
The entrance from the main floor of 
the building is to the upper floor of 
the vault. The lower floor is reached 
by an electric elevator or a winding 
staircase around the elevator shaft. 

The vault has concrete walls, 2 ft. 
thick, in which are imbedded steel rails 
placed 8 in, apart. The interior is pro- 
vided with a lining of chrome steel, 
4 in, thick. There are two doors to 
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the vault, the main entrance and an 
emergency door. The main door is a 
huge mass of steel and mechanism and 
is said to be the most massive ever con- 
structed. This entrance is 4 ft. wide 
and 7 ft. high. The door frame is 
provided with a composition which is 
compressed when the door is closed, 
and fills up every little crevice between 
the two sections of steel, making it 
fireproof and waterproof, as well as 
proof against explosives. The door, 
as stated, is 36 in. thick and is pro- 
vided with 20 bolts, 5 in, in diameter, 
which are operated by two combina- 
tion locks and controlled by a time 
lock. 

The emergency door is circular in 
form, 30 in. in diameter at its smallest 
end, and is locked by means of a re- 
volving tooth ring which is carried 
over a similar ring on the door frame. 
This door weighs 4114 tons and its 
outside diameter is 84 in. Both en- 
trances are equipped with day gates, 
which are used during the time the 
two doors are open. These are pro- 


vided with combination locks and with 
an electrical device which causes a 
light to flash on the desk of each of 
the officers of the bank every time the 
gate is opened. The floor of the upper 


The Emergency Door of the Vault Weighs 41'2 Tons 


part of the vault is of steel plates, 1% 
in, thick. The interior is 22 ft, 714 in. 


high, 29 ft. 1034 in. deep, and 27 ft. 
9 in. wide. The upper, or entrance 
chamber of the vault is 9 ft. 7% in. 
high and the lower part 13 ft. high. 


The Main Door of Great Vault. It is 36 In. Thick and 
7 Ft. High 

The main door is so arranged that 
it can be opened from the inside if it 
should happen to be closed in such a 
way that outside manipulations will 
not open it. It is to gain an entrance 
for this purpose that the smaller emer- 
gency door is provided. While on 
most large vaults the inside of the 
main door is covered with plate glass, 
in this one the inside cover is a steel 
plate, locked in place. The key is in 
a special receptacle inside the vault, 
covered with glass. It is necessary to 
break the glass to get the key and the 
breaking of the glass sounds an alarm 
outside. Once the key is removed it 
does not alone suffice to give complete 
access to the bolts, etc. It is necessary 
for the inside manipulator to be as- 
sisted by at least two persons outside 
the vault in order to get the door open. 

To guard against the possibility of 
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a person being locked in the vault an 
alarm gong is rung inside whenever 
the doors are closed and there is a tele- 
phone inside so that a person locked in 
can communicate with the outside. A 
complete equipment of electric lights 
is provided for the vault. Both doors 
are fitted with electric apparatus which 
gives an alarm if any of the bolts are 
tampered with and there are also 
alarms that can be sounded from 
within, 


DIVING UNDER ICE FLOES 
DANGEROUS WORK 


The work of a diver is mostly all 
summer and warm-weather work, but 
an exception to the rule occurred in 
Cincinnati recently when one of these 
men risked his life by descending to 
the bottom of the Ohio River through 
a 15-ft. hole cut in the ice, and, with 
the thermometer registering 6 above 
zero, searched the bottom of the 
stream for a distance of 200 ft. around 
for the body of a man who was 
drowned. Although thousands of tons 
of ice was passing over him and 


Safe makers claim that these elab- 
orate systems of safeguarding money 
and valuables are really not needed, 
but are considered valuable assets for 
the advertising they give the institu- 
tions maintaining them. It is stated 
that when a drill is made that can cut 
through 14 in. of chrome steel, it can 
go through any steel door, ‘so that 14 
in, gives a maximum protection so far 
as science and human ingenuity has 
been able to provide. 


threatening to cut his air-supply hose 
and life-line, the diver worked for half 
a day in the icy water, coming to the 
surface at half-hour intervals to get 
“thawed out.” 


POWDER AS A PREVENTIVE OF 
COAL-DUST EXPLOSIONS 


Powder as a preventive of coal-dust 
explosions in mines has been undergo- 
ing several interesting experiments in 
Belgium. Such explosions are usually 
due to the back-fire of insufficiently 
tamped blast holes. In the experi- 
ments a small heap of incombustible 


Risking His Life in Icy Water while Helpers Protect Air Hose from Ice Floes 
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Family at Dinner with Electric Serving Train on Table. Insert Drawing Shows Indicator 
hich Transmits Messages to Kitchen 


powder is placed in front of each blast 
hole after the hole has been charged, 
usually on a board running along the 
wall of the gallery. Should back-firing 
occur when the charge is fired, this 
powder forms a dense cloud around 
the hot gases issuing from the hole, 
and this both cools the gases and pre- 
vents their spreading in the gallery, 
thus considerably reducing the possi- 
bility of the ignition of the everywhere 
present coal dust. 

The trials are said to have been re- 
markably successful. Untamped or in- 
sufficiently tamped blast holes, charged 
with 0.22, 0.44 and 0.66 lb. of explosive, 
never failed, when the incombustible 
powder was not used, to ignite coal 
dust in the neighborhood, but when 
the powder was used as described, not 
even charges consisting of as much as 
1.5 lb, of explosive ignited the dust. 


“ELECTRIC RAILWAY TO 
DINING TABLE 


An electrical engineer of Paris gave 
his little daughter a toy for Christmas 
which performs an actual service as 
well as being a source of amusement 
to her. It consists of a miniature 
electric train, which carries dishes 
along the passage from the kitchen to 
the dining room, running to the cen- 
ter of the dining table. By touching 
a button on a circular ivory indicator, 


messages are electrically transmitted 
to the kitchen for such articles as 
bread, knives, forks, water, napkins, 
etc. The cook places them on the car, 
and the train is started for the dining 
room, The outfit cost about $200, and 
the train will easily carry a load of 


Cook Loading the Electric Serving Train in Kitchen 
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TOWER FROM WHICH TWO 
OCEANS MAY BE SEEN 


When the atmosphere is fairly clear 
both the Atlantic and Pacific Oceans 
can be seen from 
/ this tower, which 
; is located on the 
spot where [Bal- 
boa stood when 
Sn he first viewed 
the Pacitic 
Ocean. The 
spot is called 
Balboa Hill, and 
is located about 
three miles south 
of the town of 
Gorgona, Canal 
Zone, 


G€Uncle Sam 
maintains 1,105 
gauging stations, 
which are en- 
gaged in making 
surveys and top- 
ographical maps 
of the various 
states. During 
the past year 
23,272 square 
miles were. sur- 
veyed by the 
Geological Sur- 
vey and 6,460 
square miles re- 
vised, or resur- 
veyed, making a total of 29,7532 square 
miles, About 37 per cent of the entire 
United States, exclusive of Alaska, has 
now been thus surveyed, 


WILL THIS CURE CANCER? 


It is possible that at last a cure has 
been found for cancer, although it has 
not yet been tried on human beings. 
Prof. A. von Wassermann, of Berlin, 
working along the lines of Professor 
Erlich in the discovery of “606” for 
the cure of blood disease, has discov- 
ered a chemical substance that will 
cure cancer in mice. In his experi- 


ments he found that when tissues 
containing cancer cells were placed in 
solutions containing dissolved salts of 
tellurium and selenium, two rare met- 
als, these metals were deposited only 
in the cancer cells but not in other 
parts of the tissues. These salts were 
then injected into the cancer tumors of 
mice with the result that the cancer 
cells were softened and destroyed, 
while the healthy tissues were not af- 
fected nor injured. 

The possibility of reaching all the 
cancer cells in this manner, however, 
was rather uncertain, and further ex- 
periments showed that injection of the 
chemical substance directly into the 
blood was a better way. In order to 
make the chemical reach the tumor 
more easily, a very diffusible stain 
called eosin, made from coal tar, was 
combined with selenium so that when 
injected directly into the blood of a 
mouse it quickly reaches the cancer 
and affects only the cancer cells. Af- 
ter three or four injections these 
cells soften and break down, and are 
carried away by absorption. Healing 
then takes place and the cancer is 
cured. 

In a number of instances the mice 
have lived for months after the cure 
with no recurrence of the cancer. 
Others have been killed and examined 
and no cancer found. If the tumor is 
too large, so that enough of the chem- 
ical cannot be given to the mouse, a 
cure may not result. If the tumor 
breaks down too rapidly, the mouse 
may die because of the poison which 
cannot be carried away quickly enough. 

The eosin-selenium has a selective 
action on the cancer cells and not on 
the healthy tissues, just as “606” has 
a selective action on the spiral organ- 
ism that produces the blood disease 
called lues. This method has not yet 
been applied to human cancer patients, 
and it cannot be said, therefore, that a 
cure for human cancer has been found, 
but the cancer in mice is so similar to 
that in humans that it is believed an 
important advance has been made to- 
ward the cure of that veritable 
scourge. 
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The Streamline Steel Body and Wing Construction of the Newest Morane-Saulnier Monoplane 


REMARKABLE ALL-STEEL MONOPLANE 


From the standpoints both of struc- 
tural quality and sound design, the all- 
steel Morane-Saulnier monoplane is 
one of the greatest advances yet made 
in flight engineering. 

The body is a steel shell, made up 
of a series of tapered rings, each 
smaller than the one next to it. These 
are riveted together at the seams on 
internal hoops of metal. The major 
diameter is about 5 ft., but despite the 


DUCKS YIELD SERUM FOR 
HAY FEVER 


llorses, reindeer, cows, goats, cam- 
els, and even snakes, together with 
many other animals, have been pressed 
into service by medical science in the 
production of serums for the preven- 
tion of epidemic diseases, and now 
ducks are being used by a French phy- 
sician in the development of serum 
effective against hay fever and asthma. 
This is the first time, according to the 
French scientific magazine Cosmos, 
that winged creatures have been used 
for such purposes. 


enormous size, the excellent streamline 
form prevents the head resistance from 
being excessive. The revolving motor 
is completely inclosed in the front end 
of the fuselage, and is cooled by air 
that reaches it through the openings 
shown, 

The wing section is similar to that 
of the Nieuport, from which it differs 
chiefly in being built up entirely of 


steel tubing. 


Injecting the Po'len-Carrying Liquid into a Duck in the 
Production of a Serum to Offset Hay Fever and Asthma 
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The French physician in question 
has found that the duck is the most 
suitable living laboratory for his pur- 
pose. He injects a toxic liquid, con- 
sisting of sterilized water containing 
pollen from various kinds of grain and 
other plants found especially active 
in causing hay fever, into the perito- 
neum of the duck. After a period of 
about three months the duck becomes 
immune, and half of its blood is drawn 
from the jugular vein. This under- 
goes various processes before it be- 
comes a finished serum. 

In applying the serum to a human 
patient it is not injected, but dropped 
into the eyes, a drop at a time, morn- 
ing and evening. It is claimed that 
the treatment is very beneficial when 
the attack suffered by the patient is 
due to pollens used in the serum, but 
that if caused by pollens not incor- 
porated, there is no benefit derived. 
Furthermore, absolute cure is not ac- 
complished, for the serum only neutral- 
izes the affections of the primary respi- 
ratory canals. 


OLD ENGLISH LOCOMOTIVE 
STILL IN USE 


It has always been a practice on the 
London Northwestern Railway 
(Eng.) for some of the departments to 
possess locomotives independently of 
the regular locomotive stock. One of 
the engines so used at present is the 
farnous old “Cornwall,” a single driver 
originally built in 1847. For some 
years it worked in the fast Liverpool 
and Manchester express service, and 


was only recently withdrawn from the 
regular stock of the railway. A few 
months ago it was rebuilt, and is now 
used to draw the chief mechanical en- 
gineer’s private car. 


INTRINSIC LIGHT 
OF STARS 


M. Nordmann, of the Observatory of 
Paris, has made some interesting cal- 
culations of the intrinsic light of a 
number of stars, based on the results 
he had previously attained in regard 
to their effective temperatures. The 
brightness of a star, as seen from the 
earth, does not depend wholly upon 
its size and distance. Thus M. Nord- 
mann finds that Sirius and Vega emit 
light the brightness of which is 6,000,- 
000 cp. per square centimeter, while 
at the other end of the scale the light 
of Aldebaran amounts to only 22,000 
cp. per square centimeter. The intrin- 
sic brightness of Vega is, according 
to this calculation, 19 times that of 
the sun. If Vega were of the same 
size as Aldebaran and at the same dis- 
tance from the earth, the former would 


appear to us over 200 times as bright 


as the latter. 


DRY-LAND OARSMEN ROW 
BEFORE A MIRROR 
Coach Rice of Columbia University 
has introduced two novelties in the 
training of his crews, which have just 
taken up the work of indoor rowing 
on the machines. He has placed a 


An Old English me tay Locomotive Which has been Rebuilt and is Now Used to Draw the Private 


Car o 


the Chief Mechanical Engineer of the London & Northwestern Railway 
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Method of Using Mirror with Timing and Measuring Instrument in Training Oarsmen 


large mirror in front of the crews so 
that each man can watch himself as 
he pulls and see just how he is keep- 
ing time with the rest of the crew and 
how his pull compares with theirs. 
The second innovation is a machine 
for registering the distance that would 
be traveled were the men pulling a 
real boat instead of a stationary row- 
ing machine. An arm swings around 
in time to the strokes and a dial gives 
the distance. The mirror and the dial 
combine to make this most monoto- 
nous of indoor training a little more 
bearable to the men who are trying to 
make the crew. 


NON-SKID GYROSCOPE IN 
PLACE OF FAN 


In testing the efficiency of the gyro- 
scope non-skid for motor cars, a car 
equipped with the gyroscope was 
driven on the flat roof of a building in 
London partially covered with Thames 
mud, which forms about as treacher- 
ous a surface as could possibly be en- 
countered. With the gyroscope in ac- 


tion the car was kept under perfect 
control, but was unmanageable, it is 
claimed, when the gyroscope was re- 
moved, 

The position at present occupied by 
the fan is claimed to be the most suit- 
able for mounting the gyroscope, and 
this is made possible by so construct- 
ing the arms that they will perform 
the duties of the displaced fan. The 
manner in which the gyroscope acts in 


Courtesy the Car, London 


A Gyroscope Substituted for the Fan as a Preventive 
of Skidding 
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preventing skidding is simple of ex- 
planation, It is well known that if a 
wheel be spinning at a high speed on 
a horizontal shaft, any sudden attempt 
to move the axis of the shaft about 
one end in a horizontal direction will 
require considerable effort. There- 
fore, by employing a suitable mount, in 
this instance a ball joint, which allows 
the wheel to take up any position, and 
having the axis of the gyroscope at 
right angles to the road-wheel axles, 
any tendency of the car to depart sud- 
denly from its original course will be 
resisted. 


BAS-RELIEF HEAD IN BARK 

A very remarkable natural-growth 
bas-relief portrait was recently cut 
out of the fibrous bark of a palm tree 


A Remarkable Natural Growth in Bark Taken 
from a Palm Tree 


in southern California. The portion 
of bark forming the face and neck is 
comparatively smooth compared to 
the remainder, and, in the manner that 
hair forms around the head of a wo- 
man, it grows rougher and _ looser 
in the bark texture, ending in a per- 
fect coil at the back. It is also no- 
ticeable that the fibers grow diago- 
nally on the head and neck. 


PANAMA CANAL FORTS 


The forts of the Panama Canal, 


and the batteries comprising them,. 


will be named after deceased generals 
of the Civil War, regular or volunteers, 
with but two exceptions. The mili- 
tary reservations at the Pacific ter- 
minus will be named Fort Grant and 
Fort Amador, the first in honor of 
Gen. U. S. Grant, and the second in 
honor of Dr. Manuel Amador Guer- 
rero, first president of the Republic of 
Panama, The reservations at the At- 
lantic terminus will be named Fort 
Sherman, Fort Randolph, and Fort 
DeLesseps, in honor of Gen. Will- 
iam T. Sherman, Maj. Gen. Wallace E. 
Randolph, and Count Ferdinand De- 
Lesseps, the French engineer who 
promoted the Panama Canal project. 

The batteries of the Fort Grant Mili- 
tary Reservation will be named as 
follows: Battery Newton, in honor of 
Maj. Gen. John Newton, U. S, Vols.; 
Battery Merritt, in honor of Maj. Gen. 
Wesley Merritt, U.S. A.; Battery War- 
ren, in honor of Maj. Gen. G. K. 
Warren, U. S. Vols.; Battery Buell, in 
honor of Maj. Gen. Don Carlos Buell, 
U.S. Vols.; Battery Burnside, in honor 
of Maj. Gen. A. E. Burnside, U. 5. 
Vols., and Battery Parke, in honor of 
Maj. Gen. John E, Parke, U. S. Vols. 

The battery of the Fort Amador 
Military Reservation will be named: 
Battery Smith, in honor of Maj. Gen. 
Charles F, Smith, U. S. Vols.; and of 
Fort Sherman Military Reservation, 
Battery Howard, in honor of Maj. Gen. 
Oliver O. Howard, U. S. A.; Battery 
Stanley, in honor of Maj. Gen. David 
S. Stanley, U. S. Vols.; Battery 
Mower, in honor of Maj. Gen. Joseph 
FE. Mower, U. S. Vols.; Battery Kil- 
patrick, in honor of Maj. Gen. Judson 
Kilpatrick, U. S. Vols. 

Fort Randolph Military Reserva- 
tion will have its batteries named: 
Battery Tidball, in honor of Brig. Gen. 
John C. Tidball, U. S. A.; Battery 
Webb, in honor of Brevet Maj. Gen. 
Alexander S. Webb, U. S. A.; Battery 
Weed, in honor of Brig. Gen, Stephen 
S. Weed, U. S. Vols. 


POPULAR MECHANICS 519 


The battery of Fort DeLesseps Mili- 
tary Reservation will be called Battery 
Morgan, in honor of Brig, Gen. 
Charles H. Morgan, U. S. Vols. 


MODELING A PREHISTORIC 
RHINOCEROS 

One of the most interesting depart- 
ments of the American Museum at 
New York is that of vertebrate pale- 
ontology, where clay models of pre- 
historic animals are produced, built 
up from the skeletons, Erwin Christ- 
mas, who has recently made some very 
effective restorations, especially of 
primitive elephants, is shown in the 
illustration at work modeling the head 
of a titanothere, which is a distant 
relative of the rhinoceros. The titan- 
othere existed in the first half of the 
age of mammals, 

In building up this head the skull 
was first modeled in clay from a well- 
preserved fossil specimen, then the 


Full-Sized Head of a Prehistoric Rhinoceros Built Up 
on an Exact Clay Model of a Well-Preserved Skull 


clay to represent the flesh was laid in 
on one side of the skull model, the 
other side being left exposed tempo- 
rarily to show the relations between 
skull contour and external form. The 
location of the principal muscle masses 
of the temporal region and jaws was 
inferred by comparison with the cor- 
responding parts in the skulls of 
rhinoceroses, 


DENVER HAS MASTERPIECE OF ARCHITECTURE 


One of the most perfect types of 
classic building in America, according 
to architects, has been built by the 
United States government at Denver, 
Colo., to be used as a postoffice, and 
to house the various federal offices in 
that city, with the exception of the 
mint. The building is of pure white 
marble from Colorado quarries, and is 
310 ft. long by 180 ft. deep, and four 
stories in height. The style is a type 
of Roman architecture adapted to 


modern conditions and the facades are 
regarded as notable in the faithfulness 
of their classic lines. On each of the 
two longer sides there are 16 massive 
columns, and on the shorter sides, six 
columns. Symbolic statuary is used 
in groups and in single figures to re- 
lieve the building of the severity of 
its general outlines, the entire struc- 
ture giving an idea of simple beauty 
that makes it a striking example of 
public-building architecture. 


The New Federal Building in Denver, Colo., a Fine Example of Classic Architecture 
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TWO METHODS OF TRAVEL IN 
TIENTSIN 
Automobiles are now in common use 
in and around Tientsin, China, and in 
the illustration are shown this most 


A “ Pidza” or Ice Sled and an Automobile in 

Tientsin, China 
modern method of land transportation 
and a native “pidza” being propelled 
alongside. The “pidza” is an ice sled 
on which the rider stands, pushing it 
along by means of a steel-shod pike- 
pole. 


“SPEAKING CLOCK” TELLS 
TIME IN TELEPHONE 


The officials of the automatic tele- 
phone system of Chicago, in checking 
up the merits of their own and the 
manual system, discovered 


” 


manner, “five-two,” “five-two,” “five- 
two,” “five-three,” “five-three,” etc. 
All the subscriber has to do is to call 
a certain number in the same manner 
that he calls any other one in the sys- 
tem and the phonograph-clock is im- 
mediately heard speaking the time. 
In its present form the “speaking 
clock” requires constant attendance, as 
the records, each of which runs 10 
minutes, are slipped on and off by 
hand, but in a new machine, now being 


. perfected, the record cylinders, of which 


there will be but two, will be con- 
nected with a master clock and will be 
entirely automatic, requiring no 
manual operation. 


LARGEST TANK CAR FOR 
HARRIMAN SYSTEM 

An exceptionally large all-steel tank 
car, claimed to have a greater capac- 
ity than any other tank car in the 
world, has been placed in service on 
the lines of the Harriman system for 
test, inspection and criticism, and will 
probably be followed by others. It is 
33 ft. long, the tank has a diameter of 
9 ft., and its capacity is 14,650 gal. 
The weight of the car, loaded, is 159,- 
100 Ib., 113,550 Ib. of which is oil. 

The largest car of the type built 
heretofore is 33 ft. long, has a tank 8 
ft. in diameter, and a capacity of 12,- 
000 gal. The ordinary standard tank 


that the latter system ap- 
parently had them beaten 
by one feature, at least, 
this feature consisting of 
the facility with which 
subscribers could ascer- 
tain the correct time by 
calling central. There- 
fore, they set to work to 
devise a scheme to over- 
come this lack, and as a 
result, one of the officials 
has devised a “speaking 
clock.” It comprises a 
phonograph 
which repeats the hour and 
minute every five seconds, changing 
exactly on the minute, in the following 


ac Largest Tank Car Ever Built Has a Diameter of 9 Ft., a Capacity 
attachment of 14,650 Gal., and a Total Weight of 159,100 Lb. 


has a diameter of 7 ft., and a capacity 
of 10,000 gal. 
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Helping Out the Rainfall 


Eastern Farmers Awakening to the Value of a Simple Combination 
of a Small Pond and a Gasoline Engine as Insurance against Drouth 


By Dr. A. C. TRUE 


Director United States Office of Experiment Stations, Department of Agriculture 


HE severe drouths of the past 

two seasons over wide areas in 
the states east of the Mississippi River 
have severely curtailed crop produc- 
tion and brought serious losses upon 
vegetable and fruit growers. There 
is therefore great interest in that re- 
gion in learning about irrigation and 
in adapting the methods of applying 
water which have proved so profitable 
in the West, to the agricultural condi- 
tions in the eastern half of the United 
States. 

In Europe the value of irrigation as 
a supplement to rainfall is well known, 
and extensive irrigation works have 
been built for this purpose, beginning 
as far back as the twelfth century. In 
Italy, for example, large sums of 
money have been spent in the con- 
struction of permanent irrigation res- 
ervoirs and canals, and irrigation has 
for a long time been profitably em- 
ployed in regions where the total an- 
nual rainfall amounts to 40 in., but 
where the rain often falls at irregular 
intervals so that the crops would suf- 
fer without irrigation. 

In the United States irrigation is 
extensively used in the humid region 
in connection with rice growing. This 
is chiefly done in Louisiana and Texas, 
but more recently has been extended 


to the lowlands of Arkansas. There 
the land had first to be drained in 
order that the wet and soggy prairie 
might be prepared for cultivation. 
Then wells were sunk, pumping plants 
installed, and the water spread out 
over the fields through a regular sys- 
tem of irrigation. Lands which for- 
merly had practically no value, though 
their soils are very fertile, are yielding 
abundant crops by this combination of 
drainage and irrigation. The cran- 
berry industry of Massachusetts and 
New Jersey is wholly dependent on 
irrigation. The cranberry bogs must 
be leveled, covered with sand, drained 
and irrigated in order that we may 
have cranberry sauce with the Thanks- 
giving turkey. 

Aside from this, irrigation is at pres- 
ent used only here and there in the 
humid region, but the practice is stead- 
ily spreading. The rainfall of Florida 
is from 40 to 70 in., but practically all 
the water falls between April and Oc- 
tober.: The growers of early vege- 
tables and citrus fruits in that state 
have, therefore, in many instances 
found irrigation profitable. The celery 
growers at Sanford, Fla., are success- 
fully practicing a system of subirri- 
gation from drain tiles. The water is 
obtained from flowing wells having 


521 


|_| 


522 POPULAR MECHANICS 


their origin in Lake Monroe, which is 
an enlargement of the St. Johns River. 
To install such a subirrigation sys- 
tem costs from $85 to $125 per acre. 
But lands in this region, which in their 
natural state are of no value, when 
irrigated and drained will produce 
celery worth $2,000 per acre for a 
single crop. Similar results have been 
obtained from irrigating lands in other 
parts of the state which are devoted 
to the growing of citrus fruits. 

At Albany, Ga., large crops of al- 
falfa have been grown with irrigation 
on worn-out cotton lands, and three 


weather record kept at Selma. This 
shows that in the growing season 
from March to November, during 10 
years (1900-1909) there were 60 
drouths from 15 to over 50 days in 
duration. At Columbia, S. C., the rec- 
ords for the same period show 62 sim- 
ilar drouths, and those at, Vineland, 
N. J., show 46 drouths, 

Speaking to the Farmers Demon- 
stration Society at Vineland, Dr. Sam- 
uel Fortier, Chief of Irrigation. In- 
vestigations of the U. S. Department 
of Agriculture, said: 

“If the land of southern New Jersey 


View of Plot Irrigated by Sprinkler System from Porch of Residence of Granville Leeds, Rancocas, N. J., 
ho Has Found Irrigation Profitable in Raising Vegetables and Strawberries 


times as much corn has been produced 
with irrigation as was grown in ad- 
joining fields without irrigation. In 
the midst of plantations desolated by 
the old-time system of continuous cot- 
ton growing, there is now, near Selma, 
Ala., an irrigated tract which is highly 
productive. In this region are many 
flowing wells. The waters of one of 
these, which for nearly half a century 
had been wasted, are today running in 
an irrigation ditch and coining money 
for their owner. 

The desirability of irrigation in such 
a region is conclusively shown by the 


is to be farmed in the old way, it is 
questionable if irrigation is either nec- 
essary or desirable. ‘The small rev- 
enue annually received from the land 
would scarcely pay for the extra water. 
On the other hand, if the lands should 
be farmed in accordance with the lat- 
est scientific methods, irrigation dur- 
ing dry spells will become a necessity 
for all crops having a gross valuation 
of from $50 to $250 and over per acre.” 
Subsequent experiments in this region 
have shown the truth of this statement. 
During the past season the yield of 
alfalfa at Vineland was increased by 
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The Source ot Water Supply for Irrigating Mr. Leed’s Farm. The Power Plant before It was Housed In. 
A Comparatively Inexpensive and Ever-Ready Means of Securing Water 


Irrigating a Strawberry Patch. This System Extends over Five Acres at Rancocas, N. J. Nozzles Every 
Four Feet on Lines 50 Feet Apart. The System Distributes 250 Gallons of Water a Minute 
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irrigation at the rate of 2 tons of cured 
hay per acre, worth $20 per ton in the 
field. The value of the strawberry 
crop at one place in that region was 
increased this year $100 per acre, while 
the early strawberry crop, without ir- 
rigation, was a total failure. The De- 
partment’s irrigation expert estimates 
that the saving of a single year’s straw- 
berry crop by irrigation would pay two 
or three times for the most expensive 
spray-irrigation system. 

In the East the farmer or horticul- 
turist will have to study carefully the 
sources of his water supply, the loca- 
tion and soil of his fields, and the char- 
acter and value of his crops before 
undertaking the practice of irrigation. 
In some localities there are streams 
which may be inexpensively utilized 
for igrigation; in others water may be 
economically pumped from wells or 
ponds. If the land is level or slopes 
evenly and the soil is sufficiently re- 
tentive of moisture, surface irrigation 
may be employed in accordance with 
the common practice in the West. In 
level lands with a shallow, porous soil, 
subirrigation through tiles or pipes 
may sometimes be used for shallow- 
rooting crops having a high market 
value, 

Irrigation by spraying is already 
used to a considerable extent on lawns 
and gardens, and about residences, and 
by market gardeners and florists hav- 
ing valuable plantations where drouth, 
even for a short period, will seriously 
reduce the market value of the crop. 
An overhead spray system devised by 
an Ohio man, and first used by him 
in greenhouse irrigation, has more re- 
cently been found well adapted to the 
irrigation of outdoor truck crops. 

In this system a main feed pipe is 
laid across the end or through the 
center of the field. Along this pipe, at 
intervals of 50 to 60 ft., standpipes are 
set up, each feeding a lateral pipe line 
supported on posts at an elevation of 
7 ft. above ground. These laterals run 
parallel across the field. In the shell 
of each lateral pipe are screwed small 
brass nozzles 4 ft. apart, and all lo- 
cated on the same side of the pipe. 


Each nozzle throws a fine, straight 
stream of water. The pipe is so sup- 
ported on the posts that it can be re- 
volved on its bearings, and thus the 
water can be thrown to any desired 
location in the lateral’s zone. The ir- 
rigator has complete control of the 
water and can make up small or large 
deficiencies of rainfall with compara- 
tively little labor. The amount of 
water needed at one time to irrigate 
such crops as onions, celery or lettuce, 
is quite small but very important to 
their continuous growth. Delicate 
plants may be set out at any time and 
made to grow by frequent light irri- 
gations, 

In Michigan, Wisconsin and Minne- 
sota there are many localities where 
irrigation will ultimately be used for 
truck crops, fruits, sugar beets, etc. 
In this region there are numerous lakes 
and streams from which water may 
be brought to the fields by the use of 
small pumping plants. The short 
growing season in these northern lati- 
tudes makes it very important that the 
crops have a continuous growth, espe- 
cially such as are easily damaged by 
frost. The weather records at Osh- 
kosh, Wis., show that 27 drouths of 
from 15 to 59 days occurred in 10 
years, and more than half of these 
came in the spring and early summer. 

In the spring of 1910 market gar- 
deners and fruit growers in Wisconsin 
suffered severe losses from prolonged 
drouth. When the rain came late in 
the season, plantings were made at the 
same time over large areas with the 
result that many crops matured to- 
gether and an overstocked market re- 
duced prices to an unprofitable level. 
A later drouth the same season ruined 
a celery crop valued at $1,000 per acre, 
which was growing on peat lands near 
Waupaca, Wis. In that locality there 
is plenty of water within a few feet of 
the surface. The profits-from a single 
year’s crop would more than pay for 
a pumping plant and the cost of irri- 
gation. 

At Neenah, Wis., one and one-half 
acres of strawberries yielded frnit 
valued at $200 after the non-irrigated 
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Irrigating an Orange Grove by 


vines in the same field 
stopped bearing for the 
season. An onion crop 
grown under irrigation at 
the same place, yielded 
bulbs at the rate of nearly 
500 bu. per acre, which 
took first premium 
quality at the 1911 Winne- 
bago County fair in Wis- 
consin. This crop was ir- 
rigated six times during 
June and July and re- 
ceived 3 in, of water by 
irrigation and about 6 in. 
by rainfall. The rain, 
however, came in one 
large storm and 11 small 
showers, none of which 
moistened the soil to a 
sufficient depth.  Irriga- 
tion is already used to a 
considerable extent in 
\Visconsin in connection 
with the growing of cran- 
berries, 

Further south in the 
great agricultural states 


Taking Water from Hydrant into 
Furrows. An Easy Means 
of Regulating Flow 


Open Ditches, at Orlando, Fla. 


of the Mississippi Valley 
the possibilities of irriga- 
tion are relatively small. 
In Iowa, Illinois, Ohio and 
Indiana the rainfall is 
quite evenly distributed 
over the growing season, 
and the soils, when thor- 
oughly cultivated, retain 
moisture in relatively 
large measure. Grain 
growing and animal hus- 
bandry are the great agri- 
cultural industries of this 
region, Grain and forage 
crops suffer relatively lit- 
tle from short drouths, 
and it would not pay to 
irrigate them. At Ames, 
Iowa, for example, during 
10 growing seasons there 
were 23 drouths of 15 
days or over’ with less 
than 1 in, of rainfall, But 
even in these dry periods 
small showers frequently 
occurred which helped to 
keep the air humid and 
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Potatoes on Irrigated Land at Corvallis, Ore. Water is Pumped from a Creek with an 18-Foot Lift 
by a Gasoline Pumping Plant. The Result is a Very Profitable and Sure Crop 


Alfalfa, Clover, Corn, and Potatoes, on Irrigated Land at Corvallis, Ore. Excellent Results Were Secured 
on all Except Corn. The Annual Rainfall at Corvallis is 45 In., But It is Dry in Summer 


526 


H > 
(7 
|__| 


x 


Irrigated Lettuce 


Celery Under Irrigation’ on Farm of A. P. 
Seabrook and Son, at Bridgeton, N.J., being 
Blanched by the Paper Method. Lower 
Views Show Contrasts on Same Farm 

also to check evaporation from 

the soil. 

In the eastern part of the 
Great Plains, where the rainfall 
is not large, but ordinarily 
sufficient to mature crops, there 
are many localities where irri- 
gation could be profitably used 
to raise the yield of field crops 
or to promote the growth of 
trees, vegetables, fruits and or- 
namental plants in orchards 
and gardens and about the 
homestead. As the farmers in 
this region accumulate capital 
they will undoubtedly resort 
more and more to irrigation as 
a means of increasing their in- 
come, securing more of the 
comforts of life and making 
their home surroundings more 
attractive. 

The same thing is true of 
the Pacific Coast. In the beau- 
tiful and fertile Willamette 
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Valley in Oregon, for example, while 
the annual rainfall is abundant, there 
is a long dry period in the summer. 
Many crops which would grow best at 
this season are greatly hindered by 
drouth. The agricultural experiment 
station at Corvallis has been studying 
this problem in cooperation with the 
Department of Agriculture and has 
already demonstrated the usefulness of 
irrigation for alfalfa, clover, potatoes, 
and other crops. Business men in 
Portland, Ore., have become so well 
convinced that irrigation in western 
Oregon is profitable, that they are now 
developing a large irrigation project 
near Salem. Vast areas in the Sacra- 
mento and San Joaquin Valleys in Cali- 


. fornia were for many years farmed 


without irrigation. But after long hesi- 
tation and much active opposition the 
great wheat farmers adopted irrigation 
as a profitable insurance against drouth 
and, once convinced of its benefit, spent 
millions of dollars in developing and 
managing irrigation systems. 

Their experience will doubtless be 
repeated in many regions in the United 


States as increasing population and 
more complete utilization of our agri- 
cultural lands raise the price of land 
and extend the market for high-priced 
crops until the cost of installing and 
running irrigation plants will be amply 
repaid by the increased yields per acre 
which irrigation is sure to bring. In 
response to considerable present de- 
mand for information along this line, 
and in preparation for the great future 
of irrigation in the humid region, the 
irrigation service of the Office of Ex- 
periment Stations of the Department 
of Agriculture is making a broad study 
of the irrigation requirements and pos- 
sibilities of different regions and is 
seeking to discover the most econom- 
ical and effective methods for the utili- 
zation of available water supplies for 
this purpose. 

A large share of the future agricul- 
tural prosperity of the United States 
will depend on the reclamation and 
thorough utilization of land through 
drainage and irrigation.. Development 
in both these lines should go hand in 
hand, 


GREATEST HOARD OF GOLD IN UNITED STATES 
STORED IN THE DENVER MINT 


In the vaults of the United States 
mint, at Denver, Colo., is now stored 


of the world’s greatest hoards of the 
yellow metal, being four times the 
the world’s annual con- 


sumption of gold in the 
arts, exceeding by $130,- 
000,000 the total annual 
coinage of all nations, and 
equaling the world’s an- 
nual production of the pre- 
cious yellow metal. 

The Denver mint is the 
great storehouse of the 
wealth of the nation. 
One reason for the 
selection is that it is the 


Mint at Denver Which Contains Nearly Half a Billion in Gold 


the sum of approximately $450,000,000 
in gold coin and bullion. This is one 


newest of Uncle Sam's 
money factories, a second 
is that its vaults are of the 
latest construction, and a third, that 
these vaults are safeguarded from 
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burglars, fire, flood and earthquake by 
the most perfect devices that science 
can contrive. Still another reason is 
found in Denver's inland position, a 
thousand miles and more from naviga- 
ble waters of ocean, gulf, lake or even 
river, and, therefore, safe from attack 
by any foreign foe—a contingency re- 
mote, perhaps, but not impossible. 


REMARKABLE TUBERCULIN 
TEST 


Tuberculin tests on 1,226 children 
by three Paris physicians have led to 
the conclusion that tuberculosis in- 
creases rapidly toward maturity, and 
that practically every person is at 
some time infected, recovery being 
spontaneous without trace of the dis- 
ease in three persons out of four. The 
sensitive test gave traces of tubercu- 
losis in but few children of less than 
one year, while 90 per cent of those 
over 15 showed the tuberculosis re- 
action, although the disease could be 
actually discovered in only a third as 
many, 


TRICAR STEERED BY REAR 
WHEELS 


An exceptionally small motor tricar, 
having several new features, and 
weighing but 180 Ib., will shortly be 
placed on the market in Switzerland. 
The most interesting novelty of this 
machine is the rear-wheel steering ar- 
rangement. The drive is through a 
belt to the single front wheel, which 
is fixed, and steering is accomplished 
through the two rear wheels, the 
mechanism of which is of the same 


type as is used in steering with the 
front wheels of the ordinary auto- 
mobile. 


Small Motor Tricar, Driven through a Stationary 
Front Wheel, and Steered by the Rear Wheels. 
Designed for Use in Switzerland 
The motor is small, being rated at 

only 1 hp., but it is claimed that the 

machine can attain a good speed on a 

smooth, level road, and that it will 

climb grades of 30 per cent. 


UNUSUALLY LOW MOTOR 
LADDER-TRUCK 


The new motor ladder-truck of the 
Indianapolis, Ind., fire department was 
constructed with the idea of obtaining 
a speed of from 30 to 40 miles an hour, 
and, consequently the weight had to 
be carried very low. Although the 
ladders have a total length of nearly 
100 ft., they are nested so closely that 
the highest point on the truck is not 
more than 5 ft. from the ground. The 
8-in, tires are claimed to be the largest 
pneumatic tires ever manufactured. 


The New Motor Ladder- Truck of the Indianapolis Fire Department Carries Its Load Exceptionally Low 
and is Provided with 8-In. Pneumatic Tires 
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NEW AIR RIFLE OF GREAT POWER 


An air gun, which compares favor- 
ably with the ordinary .22-caliber fire- 
arm, even for target work, is being 


bullet is 600 ft. per second. The bul- 
lets cost about 64 cents per thousand, 
or less than seven cents per 100 shots. 


Air Rifle which Compares Favorably with the Ordinary .22-Caliber Firearm 


manufactured by a Birmingham, Eng., 
small-arms concern. The air rifles 
are made in two calibers, a .22-bore, 
which measures .220, and a .17-bore, 
which measures .177 of an inch. The 
.22-caliber is the most popular, and has 
an effective range of 50 yd., but it will 
kill light game, such as rabbits, at a 
much greater distance. 

The standard .22-caliber model has 
a 1914-in, barrel, a stock 1414 in. long, 
and an over-all length of 4534 in. The 


Longitudinal Section of Barrel, Showing Shape of Bullet 


barrel is bored and rifled with the 
same care and skill that is expended 
on high-power service rifles made by 
the same company. The bullets used 
are deeply “waisted” midway, which 
reduces the weight and leaves but two 
points of contact on the rifling, thus 
reducing the friction to a minimum, 
and sealing the barrel, so as to prevent 
loss of the propelling power past the 
bullet. The velocity attained by the 


Front and Back of Deal Board Puinctured by Bullets 


The barrel is rigid, the piston 
spring being actuated by a powerful 
lever having a long purchase, located 
under the barrel. 


DOOR LOCK OPERATES ELEC- 
TRIC LIGHTS 


Hotel guests often leave the electric 
lights on when going out, and to do 
away with the consequent waste, 
which is claimed to be a considerable 
part of every hotel's electric-light bill, 
an automatic switching device has 
been placed on the market. The auto- 
matic switch is operated by the door 
lock. When the key is turned on the 
outside of the door, the bolt throws 
a solenoid into circuit, which, by a 
cam motion operating on the push- 
button switch, throws the lights off. 
The lights can, of course, be switched 
on and off from within the room in- 
dependently of the automatic switch. 


UNIQUE BUTTER-MAKING 
PLANT 


An unusually enterprising dairyman 
has recently added to his numerous 
electrically driven appliances a 1'4-hp. 
motor for driving a small churn. His 
patrons may purchase the cream, and 
he will, for a small charge, make it into 
butter while they wait. The entire 
process is carried on in plain sight, 
which assures the patrons that they 
are getting a pure and unadulterated 
grade. The method has proven to be 
an excellent advertisement for the 
dairyman, 
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REVIEW 


THE question, “What to do with Convicts?” has been discussed until it is 

frayed at the edges. Prison-made goods are opposed by labor organiza- 
tions in the North, and the convict-contract system in the South degenerated 
to a degree which made the worst features of slavery seem 
desirable in contrast. On the other hand, confinement 
What to without any occupation is little more than refined cruelty, as 
Do with evidenced by the pitiful eagerness with which men in many 
Convicts institutions beg for the privilege of scrubbing a floor and 
other similar work. The latest national report, which is for 
the year 1910, shows there were nearly one-half a million 
commitments. To be exact, 479,763 persons were that year put behind the 
bars for periods ranging from one day to life. In a few instances peni- 
tentiary prisoners perform some farm work, and this makes the institution 
partly self-supporting; but on the whole, the law-abiding pay a large price 
for the punishment, by confinement, of the guilty. Not only the public, but 
in many cases the convict’s unfortunate family, share in the punishment by 
being deprived of the income—dishonest though it may have been—of the 
bread winner. Perhaps some day some philanthropist will discover a practical 
method by which the convict with a family can be permitted or compelled to 
earn something during incarceration which will be paid monthly to his 
dependent wife and children. 

The State of Georgia has instituted a plan for the employment of convict 
labor that is a long step in advance, and which may well be considered and 
adopted in every other state. The scheme has no substantial objections or 
difficulties, and meets with general approval. Even the convicts express 
themselves as well treated and “ well fed."" The proper county officials may 
secure from the state penitentiary a certain number of convicts, for a term 
of weeks or months. These men are put at work building county roads, the 
county paying the cost of their food. The prisoners sleep in portable jails on 
wheels, but during waking hours are usually unfettered, though constantly 
under surveillance. Two guards armed with rifles are allotted to each gang 
of twelve prisoners. Desperate criminals are not used, and as a rule the 
men much prefer the outdoor life with its work and a certain amount of 
freedom to the monotonous confinement and doing nothing. 1 am informed 
that escapes, or attempts to escape, are infrequent, as capture is very certain 
and results in a heavy extension of the penal term within prison walls. 

In this way excellent roads are rapidly being constructed at an expense 
which is trifling. There is demand for all of the available convict labor to be 


* had. The effect on the men themselves is beneficial. The regular outdoor 


work, with wholesome food, keeps them in healthy condition; their time is 
occupied ; and as they look upon the work accomplished, there is a certain 
inevitable feeling of satisfaction at having accomplished something worth 
while. The occupation begets a certain self-respect. 

In addition to the securing of good roads at a minimum of cost, there is 
a psychological effect upon the convicts which alone commends the plan. 
Few things in life are surrounded by greater difficulties than the re-enlistment 
in self-supporting labor of the man who emerges from our penitentiaries at 
the close of even a two or three-year term. He is entirely out of step— 
physically and mentally — with honest toil. The change from confinement to 
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freedom is really much harder than his advent to a cell. It is believed that 
the employment at manual labor in road building will bridge the gulf between 
the prison discharge and the man’s resumption of honest work as nothing else 
will do. When his term ends, he is not thrust out into the world with a pale 
face and soft hands, but has only to present himself where work is available 
and his every appearance substantiates his claim that he is a worker. 

The State of Florida is also adopting the Georgia plan with results that 
are highly encouraging. Obviously not all criminals would be suitable to use 
in the manner described, but, taking the country generally, probably 80 per 
cent might be. I believe that what Georgia and Florida have demonstrated 
successfully can and should be undertaken with equally good results in every 
other state. 

aes 


HERE is a wide difference between “follow-up’’ sense and follow-up frenzy. 
There is a happy medium which is good, practical and profitable. How 
many business concerns occupy this firm middle ground? When the follow-up 
system came into general use some years ago, it was installed 
on a large scale. Clever salesmen depicted in glowing colors 


The the large amount of water which was going to waste and not 
“Follow-up” | grinding any grist. Departments were organized with abun- 
Frenzy dance of card indexes in expensive hardwood cases, and a 


force of clerks were set at work to follow up to a finish any 
and every inquiry which found its way into the office. There 
was a bustle and activity to the proceeding that certainly had an appearance 
of wheels going round, which blinded many to the yards of red tape streaming 
through the air. Stationery was consumed by the armful, the postage bill 
doubled in a day and the office boy carried the follow ups in basketfuls to be 
mailed. 

The theory then was that one had only to follow up long enough to force 
an order out of the most unlikely inquiry. While it is a fact that many 
advertisements fail to bring orders because the letter or printed matter sent 
in reply fails to carry the desired and necessary information, or in convincing 
language, to the inquirer, on the other hand there is a tremendous annual 
waste. 


These comments are suggested by the ‘‘follow-up"’ letters and circulars 
received daily in our own office. For instance: Seven years ago, we made 
a purchase for our office by mail, amounting to about twenty dollars. We 
have had no occasion since to repurchase and probably will not for seven years 
to come, if indeed ever. But each week, during all these years, there has 
come to us, a large envelope containing from two to four pieces of expensively 
printed literature. The postage required to send it is sometimes one cent but 
quite as often two cents. The cost of postage, envelopes, printing and 
addressing cannot possibly be less than $2.00 per year (it is probably nearer 
three dollars). Twenty-five per cent, or $5.00, is the maximum possible 
profit on the original $20.00 sale-—and the seller has already spent at least 
$14.00, which is being “followed up” by continued expense each week. Here 
is a case where the profits on other and larger orders are being sacrificed 
year after year. Evidently the system does not follow up its own work, or the 
fact that no subsequent orders had been received for seven consecutive years 
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would be known, and a personal letter of inquiry would disclose the reason, 
and whether or not there was any possible hope for the future. 

How many of our readers, like ourselves, receive almost daily circular 
letters and printed matter addressed to former office associates or employes 
who have been dead or gone for months or even years? It seems strange 
that a business system which in the shop guards small leaks, converting every 
bit of metal and other waste into by-products or scrap which is sold, will 
completely ignore a proportionately much larger waste right under the eyes of 
the manager himself. 

A follow-up system, organized on sane and simple lines, operated 
economically and subject to monthly elimination, has undoubted value; but 
the cumulative method, which goes on adding names year after year without 
commensurate sales, is a positive sapping of vitality, as expensive and unbusi- 
nesslike as a leaking steam or water pipe, or the turning of shafting to which 
no machine has been belted for years. Even that saving clause “general 
publicity’’ loses its efficiency in time; for the recipient, followed too long, 
tosses the envelopes unopened into the waste-basket, and eventually comes to 
think of you, not as the progressive, free-handed advertiser you imagine 
yourself to be, but as a mighty poor manager. 


THe latest estimate of the coal supply of England places the date of its 
exhaustion as 175 years hence. While this is a long period measured 

by the average life of a man, it does not look big compared to the history of 
that country. Our own coal supply is so large, and the 
expectation—at least in the mind of the layman— of 
Wasteful continued discoveries of vast deposits of fuel, make it prac- 
Use of tically impossible for our own people to seriously consider the 

Coal exhaustion of our own coal fields. 

Our present method of generating steam power for 
stationary engines is absurd and extravagant as to at 
least 75 per cent of all the power used in this country. We mine coal, we 
ship it, and haul to our plant; we shovel in from the wagon, we shovel again 
under boilers; we fill our cities with smoke until they resemble a foundry on 
casting day; and then we must shovel ashes into wagons, cart these ashes 
through our streets, and after another expensive haul we give the worthless 
refuse a final shoveling. Six handlings besides the freight and wagon haul. 
As pointed out in these pages ten years ago, the coal should come up from 
the mine to flow by gravity under the boilers of an enormous electric generating 
plant, and the power and heat should get to its final destination, not on coal 
cars but on wires. 

We pity the crude methods of our forefathers; we boast of our present- 
day achievements; but only a generation or two hence and many of the things 
we do will appear inexplicable and silly. 


H. H. WINDSOR 
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LUXURIOUS AEROPLANE-BODY DESIGN 


The quality of the accommodations 
provided for the three passengers in 


Comfort and Style are Incorporated in One of the 
Latest French Aeroplane Bodies 


the newest Bréguet biplanes consti- 
tutes a striking example of the com- 
pleteness with which aeroplane design 
has been developed into a practical and 
commercial fact. As shown in the 
illustration, the uniformed engine at- 
tendant is placed farthest forward, 
while behind him, facing in the oppo- 
site direction, is the passenger, who is 
seen lighting a cigarette with a tiny 
electric lighter that is conveniently 
provided, along with other small lux- 
uries. The pilot is seated at the rear, 
with steering wheel in front of him, 
and is comfortably ensconced in a 
deeply cushioned seat with high back. 

This machine is a military-type Breé- 
guet, and the intention is that its con- 
trol shall be divided between two sol- 
diers, one to attend to the motor and 
the other to do the piloting, while the 
third passenger is an officer whose duty 
it is to take observations, drop com- 
munications, etc, 


THOUSAND - CENTURY -OLD SKELETON OF A MAN 


The discovery of the skeleton of a 
man beneath. an undisturbed layer of 
boulders and clay in East Anglia is 
deeply interesting ‘English scientists. 
If the evidence can be relied upon, this 
man must have lived more than 100,000 
years ago, and a remarkable feature of 
the find is that the skeleton, in most 
respects, resembles that of the modern 
Englishman, 

“There is every evidence,” says Pro- 
fessor Keith, anthropologist at the mu- 
seum of the Royal College of Sur- 
geons, London, “that this man lived 
long before the glacial period. During 
this period England was covered with 
a great thickness of ice. Finally this 
melted and a layer of debris was de- 
posited. It was underneath a deposit 
of this sort that the skeleton was 
found, hence it must have lived before 
the ice age and before the rivers 
formed. The finding of the skeleton 


strengthens the belief that the evolu- 
tion of man was an infinitely longer 
process than we originally thought. At 
one time believers in the evolution 
theory thought that man’s develop- 
ment to his present state might have 
taken something like 10,000 years. 
Later they put the period at some- 
thing around 20,000 years. The differ- 
ence, if any, between this man’s bodily 
framework and that of modern man is 
so minute as to prove that evolution 
must have taken hundreds of thou- 
sands of vears.” 


CThe “pay-as-you-enter” street car 
has invaded England, one of the Lon- 
don lines has installed this type of 
vehicle, and now, it is said that the 
company operating the city’s motor 
omnibus lines is experimenting with 
omnibuses of the “P. A. Y. E.” class. 
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METAL WORK AND ETCHING 


By JOHN D. ADAMS: 


Part VII — Hatpins, Tie Pins and Cuff Buttons 


I N the matter of hatpins, the dealer 


general idea of arts-and-crafts hatpins, 


in man- which may 
ual - training Gum PC made in 
supplies brass or cop- 


comes to 
our. assist- 


ance, and for the price of two or three 


Stem for Hatpin 


cents furnishes us with a nice long hat- ter in connection 


pin stem, pointed 
on one end and 
fitted with a large, 
flat, thin head on 
the other, as illus- 
trated. When the 
head of the pin 
has been etched 
along the lines 
suggested by the 
accompanying de- 
signs, it will then 
be soldered to the 
smaller head that 
is a part of the 
pin stem. If the 
two pieces are 
bright and clean, 
moisten with the 
soldering solu- 
tion, place a very 
small piece of 
solder in_ place, 
and then _ hold 
over a gas flame 
until the solder 
flows freely. 

As to size and 
shape of hatpin 
heads, there is no 
rule. The eight 
specimens illus- 
trated will serve 
to set forth the 


Designs for Arts-Crafts Hatpins 


per and fin- 
ished in the 


oxidized or verdigris effects, the lat- 


with brass being 
preferable, As 
suggested in the 
case of watch 
fobs, the design 
may be given a 
personal turn by 
etching a mono- 
gram, college let- 
ter or initial, 
Consider- 
able care and ac- 
curacy must be 
exercised in mark- 
ing out the design 
and in applying 
the _ protecting 
paint, on account 
of the smallness 
of the pieces. 
When the asphal- 
tum has dried, the 
etching will be at- 
tended to as usual 
in the _ two-to- 
one nitric-acid 
solution, When 
etched to the 
proper depth, the 
paint will be re- 
moved, the piece 
made _ perfectly 
clean and bright, 
and then placed 
face down on 
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wood and the central portion beaten 
up with the ball end of the hammer. 


March April May 

June July August 

September October November 
lecember January February 


Tie-Pin and Cuff-Button Zodiac Designs, 
Corresponding to Month of Birth 


The extent of this operation will 
largely depend on the size of the piece 
and the nature of the design. The 
stem should now be soldered as above 
described, and the verdigris solution 
applied, after which the higher por- 
tions will be rubbed up bright and the 
protecting coat of lacquer applied. 


Tie Pins and Cuff Buttons 


In the making of scarf pins and cuff 
buttons we must once more call upon 
the supply house for such fittings as 
the pin stem or cuff-button backs, 
the former costing two cents and the 
latter 20 cents, gold filled. The reason 
for dealing with these two entirely 
different articles together is that the 
same piece may generally be used for 
either. In fact, quite often the same 


design is worked out in triplicate to 
make the set. Brass is the preferable 
metal and should be finished in ver- 
digris, using the solution previously 
described. 

The designs in the illustration are 
the 12 signs of the zodiac and have a 
certain appropriateness when. the sign 
corresponding to the month of birth 
is selected. The various shapes and 
outlines will serve as suggestions for 
tie pins and cuff buttons in general. 
Several pieces of this small stuff can 
usually be worked up together from 
a single piece of metal to advantage. 
The process of painting with the as- 
phaltum, the etching, and the hand- 
ling in general are all thereby simpli- 
fied. When the etching is over and 
the paint removed, the several pieces 
may be cut apart, trimmed and filed 
smooth on the edges. Usually the de- 
sign should be more or less raised in 
the center, which is accomplished by 
placing the piece face down on wood 
and beating with the ball end of the 
hammer. Before soldering, be sure 
that all surfaces to be united are 
thoroughly clean and bright. In this 
small work a 15-cent blowpipe will be 
found particularly convenient and can 
be easily mastered after a few trials. 
The coloring with the solution before 
mentioned will now be in order, after 
which the high lights will be bright- 


Pin Stems and Cuff-Button Backs 


ened up and a coat of lacquer applied 
to render the effect permanent. 


COne of the many proposed substi- 
tutes for rubber is obtained from the 
soya or Manchurian bean, which re- 
sembles the kidney bean, and is being 
introduced from Japan and the East 
Indies into other countries, 
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The Wonders of Light 


By J. GORDON OGDEN, Ph. D. 


Il— The Luminiferous Ether, 


Polarization, and 


Measurement of Light 


This is the second of a series of articles by the author of “Heat” and “ The Kingdom of Dust,” which have appeared 


in this Magazine. 


VEN more wonderful than light 

itself is the medium by which its 
waves are carried. And what is this 
medium? It is not air, it is not a 
gas, it is not a liquid, Is it matter? In 
order to be matter, as we understand 
it, a thing must possess two character- 
istic properties. One of these is iner- 
tia, the other is weight. Inertia means 
the active resistance shown by 
all matter to a change in its 
condition of rest or mo- 
tion. Weight is the 
measure of the attrac- 
tion one body has for 
another, whether they 
be atoms or. suns. 
The medium that 
bears light from star 
to star, or from a 
candle to the eye, so 
far as we know, has 
only one of the properties 
of matter—inertia. 

Are we not justified, there- 
fore, in saying, with our pres- 
ent knowledge of the subject, 
that the light-bearing medium, 
called by scientists the luminiferous 
ether, is probably not a material thing? 
The various properties it must possess 
and without which it could not do all 
the wonderful things that are claimed 
for it, are more or less contradictory 


“If water, moving 
with sufficient veloc- 
ity, be struck with a 
hammer, the hammer 
willrebound asthough 
from acolumn of steel.” 


Dr. Ogden is professor of physics in the Fifth Avenue High School, Pittsburg, Pa. 


in their nature. Nevertheless, the 
luminiferous ether is believed in by a 
majority of scientists even though they 
do not pretend to understand its nature, 

Let us review some of its remark- 
able attributes, It is supposed to be 
everywhere, not only filling the inter- 
planetary spaces and the vast abysses 
between the stars, but also entering 
into the very heart, and be- 
tween the very molecules 
and atoms, of what is 
known as matter, As 
Young said of it: “It 
pervades sub- 
stance of all material 
bodies with little or 
no resistance, as 
freely, perhaps, as the 
wind passes through 
a grove of trees.” 
The stars and planets 

and all other matter are 
riddled through and through 
by this wonderful, mysterious 
thing. It has been likened to 
a jelly in which are imbedded 
a few grains of sand which cor- 
respond to the matter in the universe. 

Gold, for example, one of the densest 
substances known to man, is_ per- 
meated completely by this strange, 
space-filling ether, and platinum, an- 
other extremely dense substance, is 
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Fig. 1 


Fig. 2 


Experiment with Suspended Balls to Illustrate Transverse Wave Motion 


as the lightest, filmiest mist when com- 
pared with the vast density of the 
ether itself. It has been estimated that 
the density of the light-bearing ether 
is 50,000 million times greater than 
that of platinum, and yet a rareness so 
extreme is claimed for this ether that 
none of the heavenly bodies is im- 
peded in the slightest degree—that the 
earth’s orbital velocity of nearly 19 
miles a second, hundreds of times the 
cannon ball’s ve- 
locity, is not slack- 
ened by a second 
in a million of 
years through any 
resistance it might 
meet with from 
this almost 
credible sub- 
stance, if it really 
is a substance at 
all, It could not 
serve as a medium by which light may 
be transmitted with the enormous ve- 
locity of over 186,000 miles per sec- 
ond, unless it were absolutely rigid and 
elastic, far more so than if it were com- 
posed ‘of solid steel! 

How are we to explain such appar- 
ent contradictions? How is it possible 
for such a dense substance to be so in- 
finitely rare? The only adequate ex- 
planation has to do with its supposed 
velocity. The ether is supposed to be 
constantly moving with enormous ve- 


locity in tiny whirls or vortices, quite 
similar to the peculiar motion one ofter. 
sees in the rings of smoke projected 
from the stack of a locomotive, or 
emitted from the mouth of a smoker. 
The extraordinary velocity of the ether 
whirls may account for the wonder- 
ful properties of the ether. 

Water, for example, is a mobile fluid 
and a knife blade may readily be thrust 
into it; but if the water moves with 
sufficient velocity, 
it can be struck 
with a hammer, 
and the hammer 
will rebound as 
though the water 
were a column of 
steel; and resists 
being cut with a 
sword. spin- 


Fig. 3— Diagram Showing Two Planes of Vibration ning disk of paper 
of Transverse Waves 


becomes _ elastic 
like flexible metal, and can act like a 
circular saw.” A sheet of the paper 
on which this book is printed would 
be an exceedingly dangerous thing to 
touch were it placed on a spindle and 
made to revolve about 3,000 times in 
a minute. A steel plate can be cut by 
a rapidly revolving disk of very soft 
iron, so remarkable is the change pro- 
duced by high velocity. Let us leave 
the subject of the ether, then, with 
the thought that possibly the marvel- 
ous properties which now puzzle 
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Fig. 6 


Experiment to Illustrate Longitudigal’ Wave Motion 
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science may be explained by its ex- 
treme velocity. 

It is important that we understand 
something of the nature of wave mo- 
tion, to get a clear conception of one 
of the two ways by which nature trans- 
fers energy. The series of diagrams, 
Figs. 1 to 7, are FERRIS 


until it strikes the second ball. A har- 
monic motion is set up as shown in 
Figs. 5 and 6. This alternate crowding 
and separating of the balls, correspond- 
ing to the condensation and rarefaction 
referred to in the preceding chapter, 
is known as longitudinal wave motion, 


simple illustra- 
tions of the two 
forms of wave mo- 
tion, Figure 1 rep- 
resents a series of 
balls suspended 
by strings of uni- 
form length. and 
forced out of the 
perpendicular line 
in which the y 
would normally hang, by a rod, Fig- 
ure 2 shows the effect produced by the 
withdrawal of the rod. Each ball as- 
sumes a pendulum motion, to and fro, 
the first ball released being slightly 
in advance of the second, the second 
an equal distance in advance of the 
third, and so on. This harmonic pen- 
dulum swing is a good example of 
what is known as transverse wave mo- 
tion, It is called transverse because it 
is crosswise to the line in which 
the disturbance or wave is progress- 
ing. 

A water wave is a transverse wave. 
So is a light wave. A light wave, how- 
ever, is much more complicated than 
a water wave in that the light wave 
has an infinite number of such planes 
of vibration, all at right angles to the 
line in which the wave moves. Fig- 
ure 3 shows two of the planes of vi- 
bration in such a wave, Figure 4 rep- 
resents the same series of string-sus- 
pended balls. The first ball is pulled 
out of its normal position and allowed 
to move in the plane of the other balls 


Fig. 7— An Illustration of How Sound Waves are as 
Propagated 


and_ illustrates 
how sound waves 
are propagated. 
(See Fig. 7.) 

One of the most 
wonderful phe- 
nomena asso- 
ciated with light 
is- that which is 
commonly known 
polarization. 
In the year 1810, 
Malus proposed the name polarization 
for a certain, peculiar action or prop- 
erty of light, as he thought it was 
caused by polarity, something akin to 
magnetism, Polarization is simply the 
loss or absorption of some of the 
planes of vibration of a light wave, re- 
ferred to in the preceding paragraph. 
We have learned that light waves are 
simply vibrations of the ether in an 
infinite number of planes at right 
angles to the line of propagation. If 
for any reason some of these planes 
should be absorbed or extinguished, 
the remaining planes proceed on their 
way, apparently unaltered, Polariza- 
tion may be caused in a number of 
ways. Chief among these are absorp- 
tion, reflection, transmission through 
a series of glass plates, and by means 
of certain translucent crystals, If the 
reader will turn his attention to Fig. 5 
and imagine a wave of two planes at- 
tempting to pass through a miniature 
picket fence, where the pickets are ex- 
tremely close together, it will be ob- 
vious that only the up-and-down plane 


i 
Fig. 8— Vertical and Horizontal Light Waves Passed and Stopped by Thin Slices of Tourmaline, Addition 
of Crystal (in last view) Passing all Waves 
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can get through, while the cross plane 
is stopped completely, The light that 
does get through is said to be polarized. 
A thin slice of a mineral known as 
tourmaline, is just such a picket fence, 
the “pickets” being due to a peculiar 
symmetrical arrangement of planes 
within the body of the crystal. When 
light is viewed through tourmaline, 
only one kind or plane of vibration can 
pass through. If two such slices are 
held closely together, and the one 
slowly rotated on the other, until the 
“pickets” of the one are exactly at right 
angles to those of the other, none of 
the light can get through, and the two 
crystals, each of which is quite trans- 
lucent, form an absolute barrier to the 
passage of any light whatever. (See 
Fig. 8). If, however, a piece of trans- 
parent quartz is placed between the 
tourmalines when they are so arranged 
that they are opaque to light, light will 
readily pass through the triple com- 
bination. Advantage is taken of this 
peculiar fact in testing the genuineness 
of “pebble” spectacle lenses. 

Another practical application of the 
principle of polarization is its use in 
determining the percentage of pure 
sugar in an aqueous solution, as the 
effect produced depends upon the quan- 
tity of sugar present. In this manner 
the commercial value of a sirup may 
be readily ascertained. 

One often hears the word “ray” in 
connection with light, In reality there 
is no such a thing as a “ray” of light. 
The proper representation of a light 
wave is a wave front, not a line. The 
path of a rubber ball thrown slantingly 
against a marble floor may be repre- 
sented by two straight lines, but these 
lines do not in any adequate way repre- 
sent the distortion, flattening, and sub- 
sequent re-curving of the ball as it is 


Fig. 9—Phenomena of Eclipse of the Sun 


reflected from the floor. Nevertheless, 
for convenience and simplicity we shall 
use lines to represent a “ray” of light, 
these lines being understood to be sim- 
ply the normals or radii of the wave 
fronts. 

With this understanding, then, we 
are permitted to speak of what is 
known as the rectilinear propagation 
of light, meaning that light travels in 
straight lines. A hunter takes advan- 
tage of this principle in bringing down 
his quarry. He brings the two sights 
of his gun into a direct line with a third 
point located on the object shot at, 
thus insuring a perfectly straight line 
between the bullet and the object, al- 
lowing, of course, when necessary, for 
the drop of the bullet through gravita- 
tion, or the motion of the object. 

The phenomena attendant upon the 
eclipse of the sun or moon are also 
dependent upon the principle of the 
rectilinear propagation of light, as 
shown in Fig. 9, The moon peri- 
odically passes between the sun 
and the earth and, under the proper 
conditions, shuts off, wholly or par- 
tially, the light of the sun. If the sun 
were a point instead of a sphere over 
860,000 miles in diameter, every eclipse 
would be total in the sense that there 
would be no gradation of shadow as at 
present. The moon, however, is unable 
to block all the light from the sun, ex- 
cept on one point of the earth, as shown 
in the diagram, and the production of 
total shadow, or umbra, and of partial 
shadow, or penumbra, is the rule. 

The amount of light that falls upon 
any unit area is said to be the illumina- 
tion of that area. From the straight- 
line propagation of light it follows that 
the light from a point source varies in- 
versely as the square of the distance. 
The light from a candle, which may be 
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taken as a point, is one- 
fourth as intense two feet 
from the candle as when 
it is only one foot distant. 
Figure 10 is a good illus- 
tration that shows the sim- 
plicity of this principle. 


Use is made of this law, 
which is commonly known 
as the law of inverse - 
squares, in the measure- 
ment of the intensity of 
any given light. A screen 
of paper with a greased 
spot in its center (Fig. 11) aed 


is placed between a stand- | oy 


Fig. 10— The Law of 
Inverse Squares 


Fig. 11— The “Grease-Spot” 
Photometer 


<> 


=x 


ard candle and a gas jet, 
or any other source of 
light. (A British standard 
candlepower is the illumination pro- 
duced by a sperm candle, 7% in. in diam- 
eter, burning 120 gr. to the hour.) The 
spot will appear to be darker on the 
side of the stronger light. This fol- 
lows from the fact that the greased 
paper readily transmits light. Hence 
there will be but little light reflected 
from the side of the stronger light, 
while the other side of the spot will 
be bright from the transmitted light. 
The screen is moved back or forward 
until the spot has the same appearance 
on both sides. Both sides of the screen 
are then equally illuminated. The dis- 
tances of the two lights from the 
screen are then carefully measured ; 
both of these distances are squared, 
and the two squares represent the rela- 
tive intensities of the two lights. 
Using the candle-distance square as 
the divisor, and the other square as 
the dividend, the quotient will be the 
candlepower of the other light. 
Another simple method by means of 
which candlepower may be determined 
is shown in Fig, 12. It is called the 


Fig. 12— The Equal Shadow Fig. 13— The Paraffin 
Photometer Photometer 


method of equal shadows. The dis- 
tances of the two lights are so ad- 
justed that the two shadows produced 
by the upright rod will be of equal in- 
tensity. The distances are squared as 
before, and the relative candlepower 
thus determined. 

Still another form of photometer or 
light measurer (Fig, 13), is made by 
cutting a block of paraffin wax into 
halves, placing a piece of bright tinfoil 
between them, and squeezing them to- 
gether again. The block of paraffin is 
placed between the two lights, and the 
distances adjusted until both halves 
of the block are of equal brightness. 
The paraffin photometer acts in the re- 
verse manner to that of the grease spot. 
The latter shows darker on the side of 
the greater illumination, as has already 
been explained. In the case of the par- 
affin, the light is not transmitted but is 
reflected by the tinfoil. Hence the 
paraffin is brighter on the side of the 
stronger light. A simple calculation 
will give the relative values of the 
lights. 


A NEW FORM 


A new form of spark gap for wireless 
telegraphy was described recently be- 
fore the Société des Electriciens in 
Paris by Ducretet and Roger. It has 
several novel points, and is designed 


OF SPARK GAP 


so as to produce sparks under the best 
conditions to obtain strong and regular 
electric oscillations, and in this way 
to increase the effectual output of 
a plant of this kind. The two poles 
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of a spark gap often become un- 
duly heated and roughened, and this 
gives rise to irregular action. Differ- 
ent methods have been brought out to 


New Spark Gap for Wireless That Sounds 
Musical Note 


overcome this drawback, such as mak- 
ing the spark pass in a magnetic field 
or in an insulating oil bath. An air 
blast is another means which is fre- 
quently used, and we also find various 
kinds of revolving electrodes in use. 
The present apparatus combines some 
of these features. Sparks which pro- 
duce a musical note are now coming 
into use, but here it is necessary to use 
high frequencies and reduce the wave 
length or to make use of high-fre- 
quency alternators. 

The present spark gap gives a strong 
cooling of the electrodes and avoids 
the retention of ares. One of the elec- 
trodes is of spherical shape and re- 
volves upon a pivot support. The 
other electrode is of cylindrical shape 
and mounted upon an axis perpendicu- 
lar to the axis about which the sphere 
rotates. The cylinder has a smaller 
diameter than the sphere, and the end 
toward the sphere is formed so as to 
correspond to the curvature of the 
sphere. 

These two electrodes are solidly 
mounted on insulating supports pro- 
vided with porcelain bases, and the 
connections to the electrodes are made 
to the binding posts. The metal ball 
is rotated rapidly by means of a small 
electric motor and pulley, and at the 
same time the motor drives a fan so as 


to deliver a strong draft through the 
narrow space between the cylinder and 
sphere. The cylinder is also rotated, 
and thus the ball and the cylinder turn 
in directions which are perpendicular 
to each other. 

Thus the spark always passes be- 
tween constantly cooled and renewed 
surfaces and is subdivided into a series 
which are distributed over all parts of 
the surface. In this way the active 
surfaces keep quite cool, and in the 
case where high frequencies are used 
there is obtained a very clear musical 
note, which can be readily perceived 
at a distance. Such a musical note 
can be varied within limits by chang- 
ing the length of the spark by means 
of a rack adjustment. The sphere can 
be centered by the use of the sliding 
support and adjustment screws. 


SPARE WHEEL CARRIED ON 
DRIVER’S DOOR 


An unusual method of carrying a 
spare wheel, devised by an English 
automobile company for one of its 
customers, is shown in the accompany- 
ing illustration. Instead of being car- 
ried on the top or at the back, in the 
customary manner, it is mounted on 
the door on the driver’s side by means 
of a dummy hub, The door is espe- 
cially constructed to carry the weight 
of the wheel, extra-strong hinges be- 
ing provided. The door is also pro- 
vided with an additional draw bolt to 
secure it when closed. 


Spare Wheel Carried on a Dummy Hub Mounted 
on the Driver's Door and Swinging with the Door 
When the Latter is Opened 
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UNIQUE HOUSE DESIGNED FOR SHALLOW LOT 


HALL 


BED ROOM 


BED ROOM§ BED ROOM 


DINING 
ROOM 


Second-Floor Plan 


First-Floor Plan 


W. J. Ryder, Philadelphia, Architect 


The man who owns a shallow lot 
has frequently found himself at great 
disadvantage in selecting plans for a 
home that will express some individ- 
uality and at the same time come 
within a moderate estimate of cost. 
This house of distinctly original lines 
has been designed especially for a 
shallow lot, with the elevation shown 
in the drawing facing the road. The 
house is estimated to cost $5,000, at 
the price of materials in Philadelphia. 
It contains seven rooms, bath and 
pantry. The designer intends that it 
shall be built of terra-cotta block, fin- 
ished in stucco, with a red tile roof, and 
that it shall have a terrace at one side 
and a porch of unique appearance on 
the other. An exceptionally large liv- 
ing room is provided for, with large 
fireplaces in both the living room and 


dining room. The four bed rooms on 
the second floor are all of different 
size, two of them being unusually 
large. The interior finish on the lower 
floor could be oak, and for the upper 
floor, pine painted white. 


The Venezuelan government has es- 
tablished a rule forbidding the accept- 
ance for file of documents written with 
typewriters, on the ground that the 
average typewriter ribbon does not 
provide copy with the indelibility and 
unalterability necessary for public 
documents. 


@But three persons are specifically 
rated as being engaged in the manu- 
facture of aeroplanes or aeroplane fab- 
rics in the city of London, Eng, 
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AUTOMOBILE DRIVES DYNAMO 
OF COUNTRY HOUSE 
The electric power for lighting, heat- 


ing and cooking in a country house 
situated a few miles out of London, 


Automobile Drives Dynamo, Furnishing English Country 
House with Light, Heat and Power 


Eng., is derived from an automobile 
without interfering in any way with 
theregular use of the car. The dynamo 
is mounted on the floor of the garage, 
and the automobile engine is belted to 
it in the manner shown. During the 
time the engine is driving the dynamo, 
the bonnet is removed, so as to keep 
the engine as cool as possible. 

As the amount of energy used in the 
house is considerable, a comparatively 
large battery of 200 ampere-hours’ 
capacity is used. The electric cooking 
apparatus comprises a range having a 
large oven, and several table cookers; 
several electric heaters have been in- 
stalled, about 30 electric lights are 
operated, a lathe and two or three other 
machines are driven in the tool house, 
and the power is also to be used for 
pumping water and for lawn mowing. 


PASSENGER MOTORCYCLE 
CARRIES FOUR 


A Boston motorcyclist, carrying the 
three passengers shown in the illustra- 
tion, has on several occasions driven 
from Boston to Stafford, Conn., a dis- 


THUMB PRINTS MARK OLD 
PAGES OF HISTORY 


In view of facts that have newly 
come to light, it would seem that the 
expression “thumb prints on the pages 
of history” would better express the 
idea of the landmarks of 


progress than the stereo- 
typed “footprints in the 
sands of time.” The gen- 
eral public has labored un- 
der the impression that the 
thumb-print system is 
something new that scien- 
tists have devised for pur- 
poses of identification, 
Such, however, seems not 
to be the case. Investiga- 
tion has revealed the fact 


that the system originated 


This Motorcyclist and His Three Passengers Make Frequent Long with the Chinese, 


Journeys Out of Boston 
tance of 113 miles, at a speed of about 
25 miles an hour, One passenger is 
carried on a regular tandem attach- 
ment, one in the tricar seat, and the 
other, a child, on a small bench placed 
on the floor of the car. The total 
weight as shown in the illustration is 
estimated as 850 Ib. 


For hundreds, perhaps 
thousands, of years, the merchants of 
China have used impressions of their 
thumbs in lieu of signatures. To this 
day in the interior of China the thumb 
print is used on legal documents, es- 
pecially wills, in place of the written 
name. 

The use of finger prints was trans- 
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ferred from China to India, where the 
British adopted the system as a means 
of identifying the native troops. From 
that the custom became general in the 
British military service, not only in 
India, but throughout the United 
Kingdom. It was introduced in the 
police departments of Great Britain 
by army officers, who returned from 
foreign service to take positions in the 
police headquarters, Its use has be- 
come universal in the British empire 
—so much so, that every man or 
woman who has ever been in the cus- 
tody of the police has his finger prints 
on file in the department. The finger- 
print records of Scotland Yard are 
the most complete of any in the world, 


REFRIGERATING PIPE 
SHELVES 


Forming the food racks of a refrig- 
erator out of a 
continuous line 
of piping receiv- 
ing the drip from 
the ice compart- 
ment is an in- 
genious means 
adopted to util- 
ize the cool 
water from the 
melting as an 
additional cool- 
ing element. 
The shelves are 
1 readily installed 

in any refrig- 
erator, and are easily cleaned by re- 
moving and placing them under a 
water faucet. 


ACROBATS DO TRICKS WITH 
STAGE AEROPLANE 


In order to give a modern touch to 
acrobatic tricks of a kind that have 
been familiar to theater goers for years, 
two Swedish acrobats include a somer- 
saulting aeroplane in their stage equip- 
ment, At one end of a girder pivoted 
to a standard about 12 ft. high, is a 
miniature aeroplane so constructed as 
to be able to turn somersaults. The 


3-ft. propeller of the machine, driven 
by a 5-hp., 2-cylinder engine, sends the 
aeroplane around on the end of the 


POS 


A Somersaulting Aeroplane as Part of the Equipment 

of Two Swedish Acrobats 
girder, the other end of which is pro- 
vided with a counterpoise. The acro- 
bat works the elevating plane with 
his feet and operates the rudder with 
his right hand, making the machine 
turn somersaults, 


ELECTRIC IRONING ROLLER 


An electrically heated ironing roller, 
designed especially for pressing out 
laces and other delicate fabrics, is here 
illustrated. The heating elements are 
contained within the highly polished 
steel roller, and the current is switched 
on or off by turning the handle. A 
roller is much superior to the ordinary 
flatiron in pressing laces, as there is 
no danger of the former catching and 
tearing the lace. 


Electrically Heated Ironing Roller for Pressing Laces 
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PRESSURE PUMP DRIVEN BY 
PROPELLER 
Among the interesting aeroplane ac- 


cessories shown at the Aeronautic Ex- 
hibition in Paris was a small pump, 


A Gasoline-Tank Pressure Pump Operated by a Little 
Propeller Driven through Its Resistance to the Air 
When the Aeroplane is Started 


operated by a little wind propeller, for 
maintaining the required air pressure 
in the gasoline tank, The apparatus 
is mounted on one of the uprights of 
the aeroplane frame. The propeller is 
set in motion the moment the aero- 
plane starts. 


EGGS PRESERVED BY 
NATURAL PROCESS 


Give the industrious hen a little as- 
sistance and she will preserve her own 
eggs and thus put the cold-storage 
people out of business so far as her par- 
ticular product is concerned. Some 
experiments conducted by Dr. Oscar 
Riddle in the laboratory of the Univer- 
sity of Chicago show that if formal- 


dehyde, benzoate of soda and salicyl- 
ate of soda are fed to hens, the eggs 
laid by these hens will keep much 
longer even in the hot weather of sum- 
mer than eggs laid by the same hens 
when not fed those substances. 

Formaldehyde is used to preserve 
milk and many other foods, and is a 
powerful antiseptic and disinfectant. 
It has been found when urotropin, a 
solid substance containing formal- 
dehyde, is given to human beings or 
to animals, formaldehyde can be de- 
tected by chemical tests in the saliva, 
the milk, the spinal fluid and other 
secretions. On that account it is given 
when there is pus in the system, in 
infantile paralysis and in meningitis. 
Dr. Riddle says that when urotropin 
is fed to laying hens, it passes through 
the membrane surrounding the yolk of 
the egg and is deposited in the egg. 
There it undergoes decomposition, 
formaldehyde being set free, which 
considerably lengthens the time the 
egg will keep fresh and palatable. 

Benzoate and salicylate of soda, also 
used to preserve foods, have a similar, 
but not so pronounced effect on the 
eggs. The foramaldehyde can be de- 
tected in both the white and the yolk, 
and prevents the putrefaction of the 
protein of the egg. In the experiments 
by Dr. Riddle, the eggs laid the week 
before feeding the wurotropin and 
those laid two weeks afterward were 
kept for comparison with the eggs 
laid by the same hens during .a 
period of ten days while the drug 
was being given. This was done dur- 
ing the hot weather between June 
30 and July 30, of 1911. On Aug. 20 
and Sept, 17 the dosed eggs and those 
not dosed were compared by taste and 
smell, and the former were found much 
more palatable. Tests on Oct. 12 and 
Nov. 10 left no doubt as to the result, 
for the eggs not dosed were absolutely 
spoiled, while the others, though not 
as good as fresh eggs, could be eaten. 
While it is hardly to be expected that 
this method could be employed in a 
practical way for preserving eggs, 
yet the experiment is a curious and in- 
teresting one. 
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SOME WONDERS OF 


MODERN SURGERY SP 
By J. B. CHAMPION, M. D. ba V7" 


T the Surgical Congress held in 

Philadelphia recently Dr. Ham- 
mond, it was reported, transplanted a 
kidney from one patient to another, or 
rather from a man recently killed by 
an accident, to a living patient. It is 
yet too soon to know definitely what 
the permanent result will be, but won- 
derful as this is, it has at least been 
proven that it is possible to perform 
such an operation on a human subject, 
and it has been done many times on 
dogs and cats. 

The idea of transplanting organs and 
limbs has been in the minds of sur- 
geons for a long time, but it was not 
until the knowledge of asepsis or abso- 
lute cleanness in surgery was devel- 
oped that it was possible to undertake 
many operations that are now feasible. 
With the development of clean surgery 
also came greater knowledge of the 
proper method, and greater skill in su- 
turing together the blood vessels, 
which is necessary in transplanting 
limbs or organs, or in saving badly mu- 
tilated parts. Through the excellent 
work of Dr. Murphy of Chicago, who 
was one of the pioneers and leaders, 
and of Drs, Carrel and Guthrie, and 
many others here and abroad, blood- 
vessel union is now very successfully 
accomplished, and this has made it pos- 
sible to save many a badly crushed or 
even severed limb, and to transplant 
organs, 

Some organs may be transplanted 
without uniting blood vessels. The 
ovaries of chickens, for example, have 
been transplanted by Guthrie by simply 
removing them from one chicken and 
sewing them inside the body of another 
in the proper location, and hens so 
treated have laid eggs which have 
hatched out. Such transplantation has 
been done also in human beings. In 
small portions, the thyroid gland in the 


neck has been so transplanted, and also 
in larger masses by uniting the blood 
vessels. 

Carrel and Guthrie transplanted the 
kidney of a dog into the neck, uniting 
its artery with the carotid artery, and 
the vein of the kidney with the jugu- 
lar vein. The outlet tube or ureter was 
inserted into the esophagus. Examin- 
ation later showed that it was per- 
forming its natural functions, 

These same experimenters also 
transplanted kidneys in cats, and Carrel 
transplanted both kidneys, a portion of 
the large abdominal artery (the aorta) 
and the veins and outlet tubes, from 
one animal to another, the animal sur- 
viving the operation for several weeks. 

Carrel and others have also removed 
large portions of blood vessels and in- 
serted others in their place, some from 
the same kind of animal and some from 
other animals. It has further been 
found that such a portion of an artery 
may be kept in cold storage for a con- 
siderable time and then with success 
transferred to a living animal. A 
rubber tube may also be substituted 
for a portion of an artery. In an ex- 
periment of this kind, it was found, 
after some weeks or months, that the 
rubber tube had been lined by nature 
with the natural lining of a blood vessei 
and that the outside was covered up 
by natural blood-vessel tissues. 

The hind and fore legs of dogs have 
been transferred to other dogs by the 
same experimenters, who found that 
they would grow perfectly, and dogs 
with such odd legs are living today. 
Dr, Lespinasse of Chicago has also per- 
formed this operation. Dr. Murphy of 
Chicago has supplied a gap in a bone 
of a leg or arm by transferring a piece 
of bone from the good arm or leg, and 
in time it could only with difficulty be 
detected that any of the bone had been 
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missing. It has been shown by Dr. 
Davis of Baltimore that fascia, a tough 
connective tissue which covers muscles 
and other organs, even after being kept 
in cold storage for some time, or after 
being dried, may be used to repair 
holes in blood vessels or gaps in other 
structures, such as tendons and mus- 
cles. 

One of the most remarkable opera- 
tions in this line was performed by 
Guthrie, who severed the head of a dog 
and sewed it to the body of another dog 
after 29 minutes, with the result that 
the brain functions, reflex and volun- 
tary movements were carried on. 

Surgery of the nerves has also made 
wonderful advances, and it is found 
that when they are cut or torn, with 
resultant paralysis of a limb, they may 
be sewn together and the use of the 
limb will be restored. Facial paralysis 
is sometimes cured in that way, and 
Murphy restored the use of a patient’s 
arm which had been paralyzed for a 
number of years on account of the de- 
struction of one of the large motor 
nerves of the arm. He opened up the 
plexus or network of large nerve trunks 
in the axilla (the space under the arm 
at the shoulder) and beneath the collar 
bone, sewed the ends of the nerve to- 
gether, and in the course of a year or 
two the patient had almost perfect use 
of his arm. 

All of this.work in blood-vessel and 
nerve surgery, and the experiments in 
transplanting organs and limbs, have 
shown what wonders nature will ac- 
complish when assisted by the sur- 
geon ; that many limbs and organs were 
formerly probably needlessly sacri- 
ficed, and that even entire healthy or- 
gans may be supplied in the place of 
badly diseased ones. 


THE BANKERS’ DE LUXE 
TRAIN 


The de luxe trains provided for the 
meeting of the American Bankers’ As- 
sociation, recently held in New Or- 
leans, may be classed among the finest 
ever provided in any part of the world. 
The cars, which were first used by the 


bankers, were of steel construction 
throughout, and provided with wider 
aisles, larger rooms, longer and higher 
berths, and more spacious vestibules. 
On each train were stenographers, 
ladies’ maids, and barbers and valets. 
Telephone connections were made at 
each stop. The latest magazines and 
periodicals, and the morning news- 
papers of each town passed through 
were in the rooms set aside for the so- 
called “clubs” of men and women; 
afternoon tea was served daily in the 
observation car by the ladies; there 
were concerts on bward every evening 
by professional talent, interspersed 
with talking-machine and mechanical- 
piano performances, and special rooms 
were provided for the different popular 
card games, Each section or train was 
made up of a baggage car, buffet, a 
library or club car, two dining cars, 
one 12-section drawing-room-state- 
room car, three seven-stateroom and 
double-drawing-room cars, one 10- 
room compartment car and one six- 
stateroom observation car. As an ex- 
ample of the care given to details, each 
passenger received daily a washcloth 
hermetically sealed in a sanitary cov- 
ering, on which was printed his or her 
name. 

It is understood that a train of sim- 
ilar luxuriousness is to be prepared for 
the use of the National Electric Light 
Association in connection with the 
convention of this body in Seattle next 
May-June. 


BOSTON FISH FEAST ON 
MOLASSES 


It may become the fashion for fish- 
ermen to discard the expensive bait 
and fly appurtenances of their craft or 
sport, as the case may be, and merely 
smear their hooks with molasses in 
order to insure catching the large fish 
that so frequently get away. The Fish- 
ing Gazette is authority for the state- 
ment that. after the fire which de- 
stroyed the plant of a big molasses con- 
cern in Boston recently and turned 


into adjacent waters several millions of 
gallons of the sweet fluid, the surface 
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of the water became coated with mo- 
lasses and fish. There were found fish 
of species it has never been supposed 
lived in the waters near Boston and 
they were so thick in the water that 
they could be dipped out in pails. The 
theory is that the fish were attracted 
by the molasses and were so busy 
eating the sweet stuff that they paid 
no attention to the fishermen who 
scooped them in by the hundreds. 


ELECTRIC ALARM FOR MAIL 
BOXES 


An electric-bell arrangement for mail 
boxes that rings when the postman in- 
serts a letter, and also when anyone 
attempts to take a letter from the box, 


A Mail Box Provided with a Bell Announcer or Alarm 


is shown in the accompanying draw- 
ing, The battery supplying the cur- 
rent is located in the box, and the bell 
may be located at any desired place 
in the house. Pulling out the top of 
the box to insert the mail closes the 
electric circuit. 


HANGING WAITING ROOM ON 
ELEVATED RAILWAY 


The Boston Elevated Railway has 
built a hanging waiting room at the 
Forest Hills terminus of the line, so as 
to provide adequate protection for pas- 
sengers changing from the elevated to 
the surface cars and vice versa. The 
surface cars running to the outlying 
towns make their terminal loop at the 
same point, and the hanging waiting 


Waiting Room Suspended from Structure of the Boston 
Elevated Railway at the Forest Hills Terminal 


room, with its entrance at the middle 
landing of the stairs, is equally conven- 
ient for passengers wishing to board 
either the surface or the elevated cars. 


SAFETY DEVICE FOR 
STAMPING PRESSES 


An electrically controlled safety de- 
vice for stamping presses, adapted for 
use with any standard press, and de- 
signed to pro- 
tect the hands of 
the operators of 
such presses, is 
now being mar- 
keted. 

The device 
consists of an 
operating lever, 
normally inoper- 
ative although 


free to move 
downward. This 
lever is made 


operative by the 
action of an 
electric retaining 
magnet through 
a circuit closer 
located on the 
opposite side of the press. Conse- 
quently the press cannot be tripped by 
the operating lever unless the circuit 
through the magnet is first closed and 
retained closed until after the press has 
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been tripped, and this means that one 
hand of the operator must be pressing 
down the operating lever, while the 
other presses the circuit-closing lever. 
It is thus impossible for the press to 
repeat unless both hands are kept on 
the levers until the repeating operation 
is begun, and the operator, therefore, 
has no time to bring his hands into a 
position of danger before the operation 
is completed. 

In addition to the protective feature, 
the use of the device is claimed to re- 
sult in an increased output of work, 
because the operator’s knowledge that 
the press cannot trip unless both hands 
are on the levers, inspires him with 
confidence which increases the number 
of operations actually performed. 


COOLNESS OF A SAPPER 
IN AIR ACCIDENT 


An interesting story of an aeroplane 
accident which might have ended dif- 
ferently, and the coolness of a French 
sapper (the name given a private sol- 
dier in the engineering corps of the 
French army) who accompanied his 
superior in the flight, comes from 
France: Lieutenant Ludmann, on a 
Bréguet, started one Sunday not long 
ago for Reims, with a sapper as ob- 
server. Passing over Cambrai at 1,800 
ft., the sapper Deville, who, being in a 
sréguet, was seated in front close to 
the motor, noticed that one of the en- 
gine bolts was loose, and that the mag- 
neto was not working normally. He 
made signs to the officer, who cut the 
ignition, so as to be able to hear better 
what his subordinate wanted to say. 
Hoping, however, that the machine 
would get as far as Reims, Ludmann 
switched on the engine again, but the 
sapper noticed that the bolt was get- 
ting looser and looser, till danger be- 
came imminent. He warned his supe- 
rior, who then resolved to come down 
at once, which he did safely at Catelet. 
During the moments that followed the 
soldier found time to write in his note- 
book :— 

“If we fall, it should be known that 


accident occurred through a bolt in the 
motor coming loose and the faulty 
working of the magneto, and that there 
was no error either in the construction 
of the aeroplane, or in its handling.” 


MUNICIPAL ELECTRIC HEAT- 
ING IN SWEDEN 


If experiments prove as successful 
as expected, the city of Gothenburg, 
Sweden, will, through its municipal 
electric plant, furnish electric heat to 
dwellings and office buildings by 
means, probably, of a special set of 
mains. According to the present idea, 
the current for heating would be sup- 
plied during the hours of the night. 
The wood-burning porcelain stoves, 
now in general use, will be utilized, 
portable electric heating elements be- 
ing placed in the fire boxes. 

The scheme has already been tried 
on a small scale, and with much suc- 
cess, but the present experiment is far 
more extensive. It consists of fully 
equipping with such a heating system 
three of the five-story apartment houses 
found throughout the city, and testing 
various devices. 

The utilization of the porcelain 
stoves is one of the most interest- 
ing features. These stoves, which 
are to be found built into almost 
every room of Swedish city dwell- 
ings, require only a minimum of care 
and attention. A wood fire is started 
in the morning and allowed to burn 
down to coals, whereupon all the 
dampers are tightly closed. This con- 
fines the heated air and gases to the 
long winding flues that fill the interior 
of the stove and brings the whole to a 
temperature such as to radiate no small 
amount of heat. The radiating surface 
is large, as these stoves usually extend 
from floor to ceiling, and the heat from 
a fire is retained for 12 to 15 hours. 

The electric heating elements de- 
signed for use with the porcelain stoves 
are so constructed that they may be 
inserted in the ordinary combustion 
chamber, and will produce during the 
night sufficient heat to last through the 
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following day. Should additional heat 
be desired through the day, the por- 
table electric elements could be re- 
moved and the usual fire built, for the 
stoves have no grates and the fire is 
built on the level floor of a rectangular 
fire-brick chamber. 

Gothenburg has a population of 168,- 
000. Well-informed critics estimate 
that electric heating cannot be made 
as cheap as ordinary heating until the 
current can be delivered for 0.0134 
cents per kilowatt-hour. The energy 
costs the city just about this figure. 

The little town of Boras, which has 
about 21,000 inhabitants, is also con- 
sidering the proposition of electric 
heating. 


WATCH THE DIMES DROP 


A savings bank at Wilkesbarre, Pa., 
has erecteda 
most ingenious 
electric sign, It 
is 8 ft. wide by 
28 ft. high and 
shows a stream 
of dimes drop- 
ping steadily 
into a bank. 


CLight rays 
penetrate the 
water of the 
ocean to consid- 
erable depths, 
but with a rapid 
| decrease of the 
| red rays as com- 


pared with the 
blue and violet, 
‘ says Cosmos. At 
1,540 ft. the red rays are totally ab- 
sorbed, but the blue and violet rays 
are still perceptible at a depth of 3,280 
ft. At 5,575 ft. there is absolutely no 
trace of any light rays. 


COstrich feathers are sold under the 
supervision of the municipalities in 
various sections of the South African 
Union, an average week’s sale in some 
of them running as high as 6,000 Ib., 
valued at more than $50,000. 


SURFACE-BREAKER FOR ROAD 
RESURFACING 

A searifier or surface-breaker de- 

signed for attachment to a steam roller 

used in road work is shown in the ac- 
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A New Steam-Pressure Road-Surface Breaker for 
Steam Rollers 


companying illustration. The purpose 
of the scarifier is to break up the hard 
crust or surface of streets or roads and 
put them in shape for resurfacing and 
grading with the material so broken up. 

The scarifier consists of nine spikes 
spaced on a bar which is attached to 
the rear end of the steam roller, As 
the roller travels forward the spikes 
are forced into the surface, tearing and 
breaking it up to a sufficient depth to 
leave the whole mass loose and in a 
condition to be easily shaped up by 
a grader. The spikes are raised and 
lowered by steam, and steam pressure 
is exerted to hold them in the ground, 
giving a cushioned compression, When 
solid rock is encountered, a_ piston 
working against the steam permits the 
spike bar to rise enough to allow the 
spikes to pass over, but forces the bar 
down again when softer material is 
encountered, It is claimed that no mat- 
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ter what pgasition the roller wheels 
take on an uneven road the scarifier 
will follow the surface and tear it up 
to the same depth in the low as the 
high places. 


TELEPHONE RECEIVER HAS 
SANITARY EAR PAD 
Sanitary attachments for the trans- 


mitters of telephones are numerous in 
this country, but France has gone us 


Sanitary Pad for the Receiving End of a Telephone 


one better in the matter of a sanitary 
pad for the receiving end of the tele- 
phone, The ordinary hard-rubber ear- 
piece of the monophone type of in- 
strument, which is much used in 
France, is removed and its place taken 
by a round pad formed of 250 leaves of 
sterilized paper. Every time the tele- 
phone is used one of the leaves is torn 
off. The purpose of the pad is, of 
course, to protect the ear from being 
soiled, 


COMBINE GRILLROOM WITH 
ART SALON 


San Francisco is about to have the 
unique distinction of being the only 
place in the world that supports an art 
salon in a public dining room. There 
are many public restaurants that are 
famous for their pictures, but none of 


POPULAR MECHANICS 


these has yet established itself in bus- 
iness as a place for the showing of pic- 
tures in the way an art gallery is em- 
ployed, where the entire exhibition is 
changed from time to time and awards 
of various kinds are made. It is not 
known whether or not the awards in 
the San Francisco grillroom salon will 
be of a substantial nature or in tlie 
form of diplomas or letters of congratu- 
lation, but it has been determined to 
establish the gallery. Only the works 
of native artists or artists residing in 
California, are to be hung in the room, 
the grillroom of one of the larger ho- 
tels. A committee of artists has been 
appointed to pass upon the first con- 
signment of the pictures and the hang- 
ing will be done under the direction of 
this committee. The pictures will be 
changed four times a year, according 
to present plans, awards being made 
each time in accordance with the judg- 
ment of the hanging committee, just 
as awards are made in conventional 
art exhibits. 


THE CAUSE OF IRON RUST 


British investigators estimate that 
the rails of a single railway system in 
England lose 18 tons in weight every 
day, and that the larger part of this loss 
is due to the effects of rust, says Rail- 
way and Locomotive Engineering. The 
problem of rust is of great economic 
importance, not only because of such 
losses as that just mentioned, but also 
because of the great expense involved 
in repainting iron and steel structures 
in order to preserve them. Thus $10,- 
000 a year is spent in painting the great 


Scotch bridge over the Forth. Recent , 


experiments indicate that pure iron in 
the presence of pure oxygen does not 
rust. It appears to be necessary for 
the production of rust that some acid, 
notably carbonic acid, shall be present. 
When irorf is subjected to the action 
of water containing traces of acid, and 
in the presence of atmospheric oxygen, 
it always rusts. The rapid rusting. of 
iron in railroad stations is ascribed to 
the presence of sulphuric acid derived 
from the smoke of locomotives. 
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**AEROPLANETTE”’ A RIVAL TO ROULETTE 


The aeroplane apparatus is set in the center of a special board, the rim of which is divided into 
sections, each bearing the name of one of the world’s great capital cities. The stakes, in counters or 
coins, are placed on the capitals the players are backing, the propeller is released, the aeroplane runs 
around the circle on its wheel, gradually mounts into the air, makes about 30 circuits, then comes down 


until its wheel touches again, and at last stops. 
on which it stops. 


METER FOR DETERMINING 
STRAINS 


A new strain-meter manufactured 
in England is, according to Engineer- 
ing, London, a very simple instrument 
for the determination of the actual 
strains in any part of a ship, bridge, 
etc. The usual way of applying the 
instrument, which fits into a small 
wooden case, less than 1 ft. in length, 
is to drill two holes, 8 in. apart, into 
the plate to be observed, and screw 
the studs of the meter into them, but 
when holes cannot be drilled, the studs 
can be fixed by the aid of clamps. 
Each stud carries a rod about 4 in, in 
length, and one of these rods is rigidly 
connected to a hydraulic chamber 
made of metal, which is closed on the 
far side by a diaphragm of rubber. 
The other rod slides in its stud, and is 
brought up close to the diaphragm, 
against which it will bear with a cer- 
tain pressure. A graduated tube ex- 


The winners are those who have guessed the capital 


tends upward from the hydraulic 
chamber, and the pressure of the mov- 
able rod will force the liquid up in this 
tube to a certain height, which forms 
the “zero” for the particular observa- 
tion. When the plate or bar is sub- 
jected to a strain, the liquid rises above 
the zero point, and the height of the 
rise shows the extent of this strain. 

It is claimed that the instrument has 
been successfully used near the pro- 
pellers on ships out at sea, and also for 
the purpose of measuring the strains 
to which ships and scaffolding are ex- 
posed during launching. 


(The Rainbow Bridge in Utah, which 
is 309 ft. high and has a span of 278 
ft., is said to be the most remarkable 
natural bridge in the world and, it is 
further claimed, has only been seen by 
25 white men, being in a particularly 
out-of-the-way section of the Rocky 
Mountains, 
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NEW AUTOMATIC MACHINES TO CHECK UP 
ON POSTMASTERS 


By L. WILLIAM THAVIS 


Uncle Sam has devised a new method 
whereby a closer check can be kept 
on the accounts and vouchers of his 


The Card Punch, Used for Punching the Particulars of 
the Paid Money Orders in Smail Paper Cards 
52,000 postmasters. The antiquated 
system of auditing these accounts 
which was established by law shortly 
after the Civil War will soon be dis- 
placed by machines with almost hu- 
man intelligence. These machines 
comprise a key-card punch, a tabulat- 

ing machine and a sorting device. 
Heretofore the assorting of money 

orders has been done by hand, and the 

work of auditing a postmaster’s ac- 


The Tabulating Machine Woich Automatically 
Accumulates and Registers at One Operation All 
of the Particulars of the Paid Money Orders 
Punched in the Card 

count delayed until almost a year af- 

ter it was filed in the department. 


Under the new system all accounts 


can be adjusted within one week after 
being filed. 

Few persons realize what a tremen- 
dous task it is to assort and audit the 
money orders issued annually in the 
United States. When the little blue 
slips of paper disappear through the 
postofiice windows they enter upon 12 
months’ of activity and 28 months’ of 
repose in a file room before they are 
finally macerated out of existence. In 
1911 nearly 100,000,000 money orders 
were taken in by postmasters in ex- 
change for more than $600,000,000, 

The first step in the new mechanical 
auditing is the designation of money- 
order postoffices by little red numbers 
which now appear in the upper leift- 
hand corner of the orders. Instead of 
arranging paid money orders alphabet- 
ically by states and offices of issue and 
entering data on money-order state- 
ments as at present, postmasters will 
hereafter be instructed to transmit the 
vouchers in the order of their payment, 
accompanied by adding-machine lists, 
numbered consecutively, of not more 
than 50 orders, giving office numbers 
and amounts. 

A tabulating card has been prepared 
which is divided into sections, each sec- 
tion containing symbols representing 
such facts and figures on the paid money 
orders as are needed in the audit. 
Upon receipt by the auditor of the lists 
and paid vouchers, a key-punch ma- 
chine will be used to cut out the 
symbols which stand for the postoffice 
number, the amount, etc. These cards 
are to be placed on file as substitutes 
for the original vouchers. These cards, 
representing money orders paid at a 
postoffice in a day, week or month, 
will be run through tabulating ma- 
chines, each office separately, and the 
totals arrived at compared with the 
totals reported on the postmaster’s 
adding-machine lists. 

As the comparisons are completed, 
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the cards will be run through sorting 
machines and arranged numerically by 
office of issue. When so arranged the 
cards will be examined for missing 
numbers. Lists of orders issued by 
postmasters will be referred to, and 
the particulars of the missing orders 
punched on substitute cards. All of 
the cards, repre- 
senting all 
money orders 
issued at a post- 
office in a given 
period, will be 
run through the 
tabulating ma- 
chines to arrive 
at the _ totals. 
The totals for 
each office’ will 
be compared 
with the amount 
of money orders 
issued as re- 
ported by post- 
masters. To find 
the number and 
amount of out- 
standing money orders at the end of a 
year the substitute cards will be run 
through tabulating machines. 

Altogether there will be 290 of the 
new machines installed, including 250 
key-card punches, 20 tabulating ma- 
chines and 20 sorting machines. 

All other accounts of the Postoffice 
Department, including the postal sav- 
ings-banks system, are to be audited 
in the future with the use of these me- 
chanical devices. This revolution in 
the method of auditing will, it is, esti- 
mated, result in a saving of fully half 
a million dollars annually. 


The Card-Sorting Machine, 
Which Automaticaliy 
Arranges the Punched 
Cards Representing the 
Paid Money Orders into 
States and Postoffices of 
Issue 


HAND-CAR DRIVEN BY 
MOTORCYCLE 


The motorcycle and railway hand- 
car shown in the accompanying illus- 


tration are a rather curious combina-~ 


tion, but one which the owner says is 
doing fine service. The 314-hp. mo- 
torcycle is mounted on a 300-lb. hand- 
car, and the drive from the machine is 


by V-belt to a pulley on a countershaft, 
and thence by chain to the front wheels 
When riding alone, the 


of the car. 


Railway Hand-Car Driven by eaten ad the Motor- 
cycle Mounted Upon It 

owner has to carry ballast, otherwise 

the wheels would not hold to the 

track, but with two aboard the arrange- 

ment is ideal. 


FIRST LOCOMOTIVE TO BE 
USED IN CHINA 


China’s first locomotive, often 
spoken of as the Chinese “Rocket,” 
has a story as interesting, in some re- 
spects, and more exciting than that 
of the real “Rocket.” In 1879, accord- 
ing to the Journal of the Worcester 
(Eng.) Polytechnic Institute, the only 
semblance of a railway to be found in 
China was a narrow-gauge tramway 
about five miles long from the Kai 
Ping coal fields to a canal built at 
Pehtang. At this time Claude W. 


Courtesy Engineering News 


China's First Locomotive, Built from Odis and Ends, 
and Once Buried to ape Investigation by a 
Royal Commission 
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Kinder was made chief engineer of 
the company and set to work to mod- 
ernize the road. It being impossible 
to import a locomotive, he built one 
with the available material at hand. 
The boiler was one belonging to an 
old hoisting-engine outfit. The cyl- 
inders came from the same source. He 
fortunately found some old American 
car wheels, and assembled the whole 
on a frame made of channel bars from 
one of the mine shafts. 

The locomotive so produced had not 
been in operation long before the gov- 
ernment received information of it, 
and a commission was sent to investi- 
gate the pestilent thing. Some delay 
in the arrival of the commission, how- 
ever, gave the company time to bury 
the locomotive in the ground. The 
royal commission returned to Peking 
with a report that no locomotive could 
be found, and it was not until after 
considerable negotiation with Li Hung 
Chang that the company officials found 
it safe to resurrect the locomotive and 
put it in service again. 


UNIQUE HOMEMADE MOTOR 
FERRYBOAT 


A rather unique shallow-draft, 
motor-driven, homemade ferryboat is 
in operation on the Missouri River, 
transporting passengers and freight 
between Poplar, Danville and Fort 
Peck Indian Reservation, Montana. 


The boat, which is 40 ft. long with a 
beam of 25 ft., is propelled by a stern 
wheel, driven by a 24-hp. gasoline en- 
gine. A pilot house and cabin is pro- 
vided at one end, and the other is re- 
served for freight, horses and vehicles. 


MARCONI MAKES A NEW DIS- 
COVERY IN WIRELESS 


William Marconi, inventor of the 
wireless, who recently returned from 
Tripoli, accidentally made a discovery 
while there which appears to be of 
great importance. 

“During some experiments in the 
desert which we took the opportunity 
to make,” he said in an interview, “we 
were surprised and gratified to find 
that wireless messages could be sent 
with absolute security over the desert 
without the usual masts. Instead of 
poles, wire is laid on the sand, in the 
direction in which the message is to be 
sent. It goes, and is received without 
any interruption, exactly the same as 
though the usual system were em- 
ployed. 

“This is made possible by the fact 
that the sand is an absolute non-con- 
ductor, so electric waves are not dis- 
turbed in any way. The sand being 
dry, neither rain nor tempest can af- 
fect the waves. The advantages of this 
are so evident that it seems almost 
ridiculous to enumerate them. 

“Everyone knows the difficulties of 


A Stern-Wheel, Motor-Driven, Homemade Ferryboat Operating on the Missouri River 
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setting up, especially in time of war, a 
wireless station with masts, while in 
Africa a simple and small case is suffi- 
cient. 

“Masts in time of war constitute a 
grave danger because they can be seen 
by an enemy from a great distance. It 
is like saying to them, ‘Here we are, 
at such and such a distance, and our 
camp is near.’ 

“Another feature of great importance 
in the new modification is that the 
enemy cannot interrupt or intercept 
messages when we have changed the 
register of our air waves. It would 
be impossible for others to guess our 
register. Thus we take a step in ad- 
vance, and a long one.” 


THE WORLD’S LARGEST CRANE 


There has been recently erected at 
Govan, on the river Clyde, the largest 
crane in existence, the test load of 
which was 250 tons. 

The jibhead of the crane is of the 
hammer-head type, built on the canti- 
lever principle, and stands 160 ft. above 
highwater level. The jib has a total 
length of 270 ft. and extends outward 
169 ft. from the center. The motors for 
operating the gear vary from 60 to 90 
hp. 

The stability of the structure of the 
crane depends upon four huge steel 
cylinders, one under each corner of the 
tower. The cylinders, 15 ft. in dia- 
meter, are filled with concrete and sunk 
74 ft. below ground. 


PARIS SUBWAY STATION 
98 FEET UNDERGROUND 


The Place des Abbesses station of 
the subway under the famous Mont- 
martre quarter of the city of Paris is 
98 ft. underground. It is connected 
with the surface by two shafts, one 
shaft containing a double spiral stair- 
way, and the other given over to elec- 
tric elevators, accommodating 80 pas- 
sengers. The stairway shaft is in- 
tended for use only when the elevator 
service fails, 
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The Place des Abbesses Station of the Paris Subway 
Running under Montmartre is 98 Ft. below the Surface, 
and is Reached by Means of Two Shafts 

The construction of the subway un- 
der Montmartre was exceptionally dif- 
ficult, owing to the peculiar geological 
formation of the hill, which consists 
of loose, more or less slanting layers 
of chalk and gypsum. In order to con- 
solidate the soil surrounding the walls 
of the station shafts, air was injected 
into it under high pressure, to drive 
the water out, and then cement mortar 
was injected into the crevices through 
holes made in the concrete shaft walls. 

This mortar penetrated crevices and 

fissures to a distance of 65 ft. 


CNew time-tables, soon to be issued 
by the French railroads, will abolish 
the division of the daily time into fore- 
noon and afternoon, and indicate the 
hours with numerals from one to twen- 
ty-four, one standing for one o'clock 
in the afternoon. 
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Exterior View of an Interesting Little House in Wilmette, Ill. The Inclosed Porch is at the Right, 
and the Dining Room, with its Arched Ceiling in the Wing, at the Left 


AN INTERESTING HOUSE AT A COST OF = $3,500 


In Wilmette, Ill., which is one of 
the suburbs of Chicago, a little stucco 
house having many interesting fea- 
tures, foremost among which are those 
calculated to make the services of a 
servant unnecessary, has just been 
completed. The cost, complete, was 
$3,500. 

It is a house without a basement, 
but provided with a hot-water heat- 
ing plant and a vacuum-cleaning sys- 
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Arrangement of Rooms on the Ground Floot of a Little 
House Which Cost $3,500, Including the Hot-Water 
Heating Plant and the Vacuum-Cleaning System 
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tem, and it has an inclosed porch, a 
living room 13 ft. wide by 17 ft. long, 
an alcove dining-room 10 ft, wide by 
13 ft. long, a fairly large kitchen, and 
a laundry, on the ground floor, and 
two bedrooms, a large bathroom and 
a nursery on the second floor. One 
of these bedrooms is 17 ft. long by 
13 ft. wide, with windows on three 
sides, and the other bedroom is 9 ft. 
wide and 11 ft. long. The hot-water 
plant and the vacuum-cleaner outfit 
are located in a little room which is 
entered from the laundry, and has a 
concrete floor, sunk a foot below the 
regular floor level. The hot-water sys- 
tem, being practically on the same 
level as the ground floor, is provided 
with an overhead tank, to insure proper 
circulation. 

According to the people who occupy 
this quaint little house, an hour and a 
half of labor with the vacuum-cleaner 
hose is sufficient to keep it clean. 
Among the artistic features is the 
arched ceiling of the dining room and 
the exceptionally large fireplace in the 
living room. The dividing line be- 
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A View from the Living Room into the Dining Room of the Interesting House at Wilmette, Ill.. Showing 
the Large Fireplace, the Bookcase, Magazine Rack and Plate Warmer, and General Details 


In This Illustration is Shown a Portion of the Arched A View of the Stairway from the Living Room, Show- 
Ceiling of the Dining Room and One of the Especially ing the Kitchen Beyond. In the End Wall of the 
Designed Electric-Light Fixtures Stairway is a Second Bookcase 
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tween the living room and dining room 
is distinctly indicated by two station- 
ary articles of furniture, which might 
be described as abutments. The din- 
ing-room side of one of these contains 
a radiator food and plate warmer, 
while the top portion on the living- 
room side provides space for maga- 
zines. The other abutment houses a 
china cabinet on the dining-room side 
and a bookcase on the living-room side. 
The dining-room ceiling arches up into 
the wing which provides the space for 
this room. 

Another feature of considerable in- 


terest is the entrance to the stairway, 
which opens into both the living room 
and the kitchen. This allows the lady 
of the house to pass between the 
kitchen and the upstairs without hav- 
ing to enter the living room. Still 
other features are the electric-lighting 
fixtures, especially designed for the 
house by its owner, the built-in plaster 
hood over the gas range in the kitchen, 
designed to carry away the odors of 
cooking, soiled-linen chute from 
the upstairs hall to the laundry, and 
the many closets and wall drawers for 
the storing of clothes, linen, etc. 


CONCRETE-POURING 
ELEVATOR 
An interesting elevator outfit for 


pouring liquid concrete into the forms 
used in silo construction, is shown in 


Pouring Concrete into the Forms of a Silo by Means 
of an Ingenious Elevating Outfit 


the accompanying illustration. <A _re- 
ceptacle containing the concrete is 
drawn up the tower to the required 
height and discharges into a funnel 
at the end of a section of pipe, which, 
in turn, discharges into a second fun- 
nel slidably mounted on a shaft placed 
upright in the center of the silo. The 
second funnel, with its piping, is re- 
volvable about the shaft, so that the 
operator may direct the discharge into 
the forms at any point in the circle. 
The concrete mixture is located at the 
base of the elevator in such position 
as to discharge direct into the elevat- 
ing receptacle. 


AN INTERNAL-COMBUSTION 
TURBINE 


An interesting example of the ap- 
plication of the internal-combustion 
principle to turbines is creating much 
interest at Mannheim, Germany. It is 
a 1,000-hp, turbine, driven by the ex- 
plosion of producer gas and air, and is 
used to run a high-voltage dynamo. 

The turbine is of the vertical type, 
the rotor shaft being set vertically, and 
there is a comparatively small number 
of working parts. The base consists of 
a series of combustion chambers which 
are alternately charged with gas and 
air. This charge is fired and the pres- 
sure of the exploded gases acts through 
a jet on the blades of the turbine 
rotor, the shaft of which is mounted 
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FIRST SPEED 


THIRD SPEED 


FOURTH SPEED 


Showing the Angles the Bearing Disk of a New French Conical Friction Gear Takes and the Four Speeds 


centrally and is direct-coupled to the 
dynamo armature. Following the ig- 
nition of a charge, each explosion 
chamber is cleared of gases by the ad- 
mission of a blast of cool air. The ex- 
plosion chambers contain inlet valves 
which admit the gas and air independ- 
ently. After the exploded gases have 
done their work in acting upon the 
blades of the turbine rotor, they pass 
into an exhaust chamber which is main- 
tained at a vacuum. 


NEW FRENCH CONICAL 
FRICTION GEAR 


A new conical friction gear, invented 
by a Frenchman, and claimed to elim- 
inate the defects of the ordinary right- 
angle friction gear, is shown in the 
accompanying illustrations as it ope- 
rates for first, second, third and fourth 
speeds. It is a friction drive between 
two conical surfaces, one of metal and 
the other of leather. The lower plate 
has four conical depressions, or 
grooves, and the upper or bearing 
disk is capable of being brought into 
frictional contact with each. The 
upper disk is carried on a universal 
joint, mounted upon a square shaft 


above the lower plate, and may be 
slid along the shaft to be brought in 
contact with any one of the grooves. 
The angle the bearing disk takes for 
each of the four speeds is clearly 
shown in the illustrations. 


FISH THAT ARE FOUGHT LIKE 
GAME COCKS 


The pla-kat, or Betta pugnax, is a 
Malayan fighting fish which the na- 
tives of Siam pit against each other 
like game cocks, These fish are, in- 
deed, veritable aquatic game cocks, 
and are reared for the sole purpose of 
fighting. These fights draw large 
throngs of spectators and considerable 
coin is wagered. 


A Fighting Fish that is Reared to Fight Like a 
Game Cock 
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A HOOD FOR THE CAMEL 


Riding over the desert camel-back 
under the hot rays of the sun is a 
rather uncomfortable mode of travel, 
particularly at midday, so the camels 
being ridden by women are often pro- 
vided with canopies or hoods. This 
camel, however, is equipped: with a 
structure somewhat similar in ap- 
pearance to a tall conical tent of small 
diameter. It suffices to keep off the 
blowing sand as well as the rays of the 
sun, and completely hides the rider or 
riders when the sides are down. 


€ A German agriculturist has developed 
a method of extracting the inner 
fibrous bark or “bast” of the hop vine 
for the manufacture of cordage. The 
process is simply a modification of 
that employed in the extraction of the 
Protect Its Human Freight from Sun and Sand fibers of hemp. 


NATURAL-GAS EXPLOSION WRECKS HOUSE 


That natural gas is as dangerous as_ eight injured. The building destroyed 
dynamite in explosive force is illus- had passed the city’s inspection only 
trated in the accompany- 
ing photograph made in 
Cincinnati recently, 
Where the debris is now, 
only a few hours before 
stood a_ three-and-a-hali- 
story brick building like 
the one to the right of the 
space in the picture. A 
pocket of gas accumulated 
in the cellar of the build- 
ing from a leaky pipe and 
was ignited in the evening 
by a tenant going to the 
cellar with a lighted can- 
dle. There was a blinding 
flash, the building seemed 
to rise up and then settle 
in a heap as seen in the 
photograph. Ten people 
were in the building at 


the time, two were dug 


out of the ruins dead, and What Happened _— tiphtad Candles was Found with 
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a few months before and the report 
shows that the structure was a most 
substantial affair, and that the col- 
lapse was entirely due to the force of 
the natural-gas explosion. 


MOTOR-CAR RADIATOR-WATER 
HEATER 


A simple device intended to prevent 
the cooling water of an automobile- 
engine radiator from freezing when 
the car is in an unheated private 
garage during the cold winter months, 
has been placed on the market by a 
Philadelphia concern, The device con- 
sists of a small gas heater, and an in- 
let and outlet water pipe connected, 
respectively, with the drain cock and 


A Device for Keeping the Water in an Automobile 
Radiator from Freezing while the Car is Standing 
in a Cold Garage 


filling cap of the car's radiator. The 
heat generated by the gas burner sets 
up an automatic circulation of the 
water through the radiator and cooling 
system of the engine, thus keeping it 
above the freezing point, 


QUAINT BIRDS’ CEMETERY IN 
GERMANY 


At the health resort of Beelitz, Ger- 
many, is a quaint birds’ cemetery taken 
care of by the patients of the sani- 
tarium, It often happens that the sing- 
ing birds of all kinds which fly about 
the sanitarium strike against the glass 
windows and are killed. The patients 
bury these birds in the little cemetery, 


The Patients of a Sanitarium in Beelitz, Germany, 
Bury Dead Birds in a Little Birds’ Cemetery 


and every bird has its grave adorned 
with a monument of some kind, some- 
times even a little cross is provided to 
mark the spot. 


LOADING SAND CARS DIRECT 
FROM RIVER 


The feature of a sand plant in Ot- 
tumwa, Iowa, is the small amount of 
manual labor it requires in obtaining 
the sand and loading it onto cars for 
transportation. Two 8-in. suction 
pumps, operated by a 150-hp. electric 
motor, suck the sand from the bed of 
the river and discharge it direct into 
cars run onto a siding, The water 
makes its escape around the edges of 
the car floors, 


Sucking Sand from the River Bed at Ottumwa, Iowa, 
and Discharging It Direct into Railroad Cars for 
Shipment 
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TWIN-BASCULE BRIDGE 
IN PRUSSIA 
The Elmshorn-Tondern Railway has 


installed a bascule bridge across a nar- 
row portion of Husum Harbor, Prus- 


Unusual Twin-Bascule Bridge on a Prussian Railway 


sia, which is unusual in that it is a 
double or twin-bascule bridge, each 
span carrying a track. The individual 
bridges are operated by electricity. 


Their installation was accomplished 
without interfering with either railway 
traffic or navigatio: 


NOVEL DRAG TO DETECT 
CHANNEL DANGERS 


Uncle Sam has perfected a. new de- 
vice which quickly and accurately de- 
termines the presence of a channel 
obstruction or any peril to navigation. 
He is using it in the principal harbor 
ways of this country and his insular 
possessions to protect the great ocean 
leviathans and the navy dreadnoughts 
with their ever increasing draft. 

There are perils existing at depths 
to which the older and lighter-drait 
vessels paid no heed in former days. 
A lead line may easily miss a_pin- 
nacle rock, which, 25 ft. below the sur- 
face, may end the existence of a $12,- 
000,000 sea fighter, or quickly sink a 
great ocean greyhound carrying thou- 
sands of souls. To meet the necessity 
of immediate assurance of safety to 
the biggest vessel in the world, the 
Coast and Geodetic Survey recently 
invented what is termed a long-wire 
drag which makes it possible to sweep 
the channels at a width from 100 yd. 
to two miles at one single haul. 

The drag consists of a horizontal 
bottom chain or cable, supported at 
intervals with wire uprights suspended 
from 80-lb, galvanized buoys and held 
taut by 165-lb. iron sinkers. At inter- 


The Long-Wire Drag Used in Determining Channel Obstructions 
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mediate points big cedar floats are also 
used to give additional buoyancy to 
the wire. 

Powerful gasoline launches, spe- 
cially constructed for this work, are 
used in dragging the wire. Accord- 
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ing to the length of the wire, one or 
more launches are attached at inter- 
vals to do the guiding, while a launch 
at either end holds the line taut and 
supplies the apparatus for widening 
or shortening the area to be charted. 


Summer No Longer Holds a Monopoly on Tennis 


WINTER TENNIS A NEW SPORT 


One of the exclusive tennis clubs of 
New York, the Hamilton Grange Lawn 
Tennis Club, recentky hit upon the 
idea of combining a summer pastime 
with a winter sport and originated the 
game of winter tennis... The courts 
were flooded during a severe cold spell 
and the resulting fine surface of ice 
furnished a splendid rink, Across this 
the tennis nets were stretched and 
four of the members of the club skated 
to their places and the game began. 

It was a decided success after some 
mishaps at the start, due to the unac- 
customed novelty of playing tennis on 
skates. On one occasion two of the 
players skated right through the net, 
bringing the game to a temporary 
termination in a glorious tangle, to the 


huge delight of the spectators, The 
game is to be played regularly during 
the winter and has come to stay as a 
permanent cold-weather sport. 


MOUNTAIN STOPS WIRELESS 
MESSAGE 


Wireless operators, on board ves- 
sels stationed west of Cape Otway, at 
the southern point of Australia, have 
observed repeatedly that it was im- 
possible to communicate with vessels 
situated in the port of Melbourne. 
This is supposed to be due to the fact 
that the mountain which forms. the 
cape contains large quantities of me- 
tallic minerals, which absorb the elec- 
tric waves, 
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TRICYCLE STREET-SWEEPER 
The adaptation of a tricycle as a 
street-sweeper is the idea of a French 
bicycle champion who is now busy 


A Little Tricycle Street-Sweeper Invented by a 
Frenchman 


demonstrating his little sweeper in 
Paris. The revolving brush mounted 
at the rear of the tricycle sweeps the 
dirt and dust into a basket fastened 
between the two rear wheels. The 
brush is, of course, very small as com- 
pared to those of the average-sized 
horse-drawn or motor sweeper, but the 
little machine is claimed to be excep- 
tionally effective under certain condi- 
tions. 


HOW ELECTRICITY KILLS 


An English elecirical journal states 
that as the result of prolonged observa- 
tion, and the collating of records, it has 
been concluded that death, in the case 
of electric shock, usually results either 
from contraction of the fibrils or mus- 
cular fibers of the heart, or from par- 
alysis of the respiratory organs. While 
there is no known remedy for the 
former, artificial respiration may some- 
times overcome the respiratory par- 
alysis. 

The effects of direct and alternating 
currents vary with the current 


strength, the duration of contact, and 
the path through the body; and with 
alternating currents low frequency is 
usually more dangerous than high. 
The lower animals are more suscep- 
tible to electric shock than man, dogs 
being often killed by a direct current at 
70 volts. 

In the average man a direct current 
of 100 volts is scarcely noticed, 200 to 
400 volts give rise to muscular cramps, 
while 550 volts suddenly stop respira- 
tion. An alternating current of low 
pressure often affects the heart. At 
600 volts both fibrillary contraction and 
respiratory paralysis ensue, but at 
2,300 to 4,800 volts the effect is usually 
confined to the respiratory organs. 
American electrocution records show 
that a current of 2 to 7 amperes at 
1,500 volts, 15 to 20 cycles per second, 
always stops the heart when continued 
45 to 50 seconds, although, in a few 
seconds, it may fail to kill. 


AEROPLANE MOTOR ALONG 
AUTOMOBILE LINES 


A six-cylinder, water-cooled aviation 
motor, designed along automobile 
lines, is the Chenu motor shown here- 
with, This engine, which develops 75 
hp., is characteristic of a developing 
school of flight engineering, in which 
motor reliability is sought rather than 
extreme light weight, in conjunction 
with other details that gain efficiency 


Weight and Reliability Instead of Extreme Lightness, 
are the Latest Ideals in Aeroplane Motors 


in the aeroplane itself rather than de- 
mand a blind reduction of all weights 
to the minimum, 
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Binding Books in the Government Printing Office at Washington 


UNCLE SAM’S LARGEST SETS OF BOOKS 


By WALDON FAWCETT 


The Government Printing Office at comprises 24 volumes, averaging 300 
Washington, the largest printing plant pages to the volume. Despite the cost 
in the world, is busily engaged upon of getting out such a reference work, 
a notable contract,—or, perhaps, it the government is getting out a “first 
might better be denominated a series edition” of about 5,000 sets. 
of record-breaking contracts. The The findings of the governmental 
present undertaking involves the pub- commission that recently investigated 
lication of Uncle $ Sam’s largest sets of | child labor, etc., in the United States 
books—that is, the largest sets of are being printed in a set of 19 vol- 
hooks ever presented in complete umes, ranging from 600 to 1,200 pages 


form at one time. each. Twelve volumes are required to 
-The sets of books now in the mak- tell the story of the doings of the 
E ing will comprise, all told, more than North Atlantic Coast Fisheries Arbi- 


one hundred volumes, all of large size tration Commission, and the dis- 
and costly binding, First comes the closures of the recent governmental 
report of the Immigration Commis- investigation of the iron and steel in- 
. sion, a body which devoted several dustry will require a four-volume set. 
years to investigating this subject in Some of these contracts, for instance 
all parts of the world. This will com- the one for the “set” chronicling the 
prise 56 volumes of from 600 to 1,200 investigations of the Immigration 
pages each, a grand total of upward Commission, cannot be completed be- 
of 40,000 printed pages. The report fore the close of the year 1912, The 
of the National Monetary Commis- work could not be turned out so ex- 
sion, which is now virtually complete, peditiously were it not for the recent 
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invention of machines which enable 
1,000 employes in the book bindery to 
do work that would otherwise require 
the services of 4,000 employes. Inci- 
dentally it may be noted that in get- 
ting out these big sets of books, Uncle 
Sam’s book bindery is using 10,000 
sheets of gold leaf per day for titling 
the volumes in gold letters, etc. 

In addition to the big “sets,” work 
is progressing on Uncle Sam’s “best 
seller,’—the Year Book of the Depart- 
ment of Agriculture, a volume of 800 
pages, of which an edition of 650,000 
is printed. 


A “LIVING-SKULL” STAGE 
MAKE-UP 


One of the most remarkably im- 
pressive stage make-ups of European 
actors during the past year is that of 
M. J. Perier, appearing as “Death” in 
“The Tales of Hoffman.” The death’s- 
head is an actual make-up of the ac- 
tor’s face and head, and not a mask. 


Courtesy The Sketch, London 


Remarkable “ Death’s-Head"’ Make-Up of M. J. Perier, 
and the Appearance of This Actor in Private Life 
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SHEFFIELD MANUFACTURERS 
TO PROTECT NAME 


In order to prevent the fraudulent 
use of the name “Sheffield” as a trade- 
mark, a fund of $55,000 has been raised 
and placed at the disposal of a com- 
mittee of prominent citizens of Shef- 
field, Eng., for prosecuting all such 
cases, according to a recent report re- 
ceived in \Washington from Vice-Con- 
sul R. K. Evans. 

For many years there has been a 
tendency to mark goods similar to 
those produced at that place with the 
word “Sheffield” in order to convey 
to the purchaser the idea that they 
have been actually manufactured in 
or near that city. In times past the 
cutlers’ association prosecuted such 
cases as came to its notice and met 
the expenses incurred from its private 
purse. Now it proposes to create a 
special defense committee, backed by 
a fund of $75,000, which will prosecute 
in all suitable cases, advertise the re- 
sults of such prosecutions in the local- 
ities wherefrom the fraud emanates, 
and which will further urge the adop- 
tion of such international trade legis- 
lation as will protect community 
names. 

The efforts of the committee will 
also be exerted along all branches of 
the city’s trade, but especially will it 
operate in those more established lines, 
such as steel, cutlery, and silver plate, 
thereby hoping that it may make the 
name “Sheffield” stand solely for the 
city of origin of goods that are made 
there, and for the quality of which 
they are willing to vouch. 


Cit has been found, according to Cos- 
mos, that yellow paper is very restful 
to the eye, and it is therefore recom- 
mended for use by writers, students, 
engineers, in making long and compli- 
cated calculations, etc. Paper of green 
color would be still better, but has the 
disadvantage that writing in ink on it 
soon assumes a reddish hue and be- 
comes indistinct, 


f 
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THE “SAFETY FIRST” MOVEMENT TO 
PROTECT RAILROAD WORKERS 


By A. A. 


AFETY and dividends are cause and 
effect in the railroad business, It 
has required years, filled with disaster 
and human suffering, shattered rolling 
stock and rights of way, to impress this 
upon the minds of the directors of 
transportation companies throughout 
the country. But today most of them 
have the idea firmly fixed, and in build- 
ing for the future they will place safety 
at the head of the list of their specifi- 
cations and will strive toward attain- 
ing it, confident that it will mean the 
enlargement of their annual earnings 
and dividends for their stockholders. 
In the last year 


COULT 


to reduce, so far as possible, casualties 
on their lines. This “Safety First” 
movement has crystallized in the form 
of committees organized on-each of the 
ten divisions and in the three shops, 
who are constantly on the watch for 
conditions by which life and safety are 
endangered in their territory. 

The committee members are sup- 
plied with report cards printed, “I have 
to be filled out 
with suggestions for remedying defects 
in roadbed, station platforms or opera- 
tion of rolling stock, which might some 
time cause loss of life or limb. 

Each member of 


there has been 
great advance in 
the work that has 
been done by the 
roads_ throughout 
the country to- 
ward making se- 
cure the lives of 
their passengers 
and the property 
of their patrons. 
Statistics of the 
Interstate Com- 
merce Commis- 
sion and of the 
Bureau of Steam- 


Of the 235,841 trainmen employed 
on the railroads of the United States in 
1911, one out of every 194 was killed, 
and one out of every eight was injured. 


Of the 91,694 yardmen employed, 
one out of every 187 was killed, and 
one out of every eight was injared. 


Taking all railroad employes, cover- 
ing trainmen, yardmen, bridgemen, 
trackmen, and crossing watchmen, 
totaling 1,648,033, one out of 458 
was killed, and one out of every eight 


a division commit- 
tee goes over the 
main line and ter- 
minals of that di- 
vision once a 
month, his ex- 
penses and time 
being paid by the 
railroad company. 
Some of the divi- 
sion men inspect 
the shops and 
some of the shop 
men inspect the 
divisions each 
month, being as- 


boat Inspection was injured, 
show that it is 

safer to travel by rail than by water. 
During the fiscal year ending June 30, 
1911, the ratio of passengers killed to 
the total number carried by rail in this 
country was 1 in 3,500,000 while the 
rate by water was 1 in 802,981. In the 
eastern sections of the country, where 
traffic is heavier, the rate on the rail- 
roads was 1 passenger killed for each 
10,000,000 passengers carried. 

In the West an organized movement 
for safety has been started among rail- 
road men. In September of 1911, offi- 
cials of the Frisco road, through W. B. 
Spaulding, their general claim agent, 
inaugurated a “Safety First’ movement 


—Interstate Commerce Commission 


signed particular 
points to observe. 

A central committee meets at Spring- 
field, Mo., once a month and considers 
all of the suggestions and complaints. 
They report to division managers for 
correction all local deficiencies, and 
bulletin to all employes on the system 
the general suggestions which they 
decide will advance the “Safety First” 
movement. They illustrate the bulle- 
tins with a great many photographs, 
showing every-day acts of carelessness 
to impress upon each employe the 
necessity of being careful. 

“It is not only the expense the rail- 
roads are put to by reason of accident 
to one of their employes that is de- 


569 


| | 
d 
{ 
{ 
| 
- | 


570 POPULAR MECHANICS 


Standing on track and jumping 
on cars as they approach. Very 
dangerous and expressly forbidden 
by rules of most of the railroad 
companies. 
manding the re- | 
duction of acci- 
dents of this 
character,’ says 
Mr. Spaulding, 
“but also that 
the employe, in 
many instances, 
has to sup- 
planted by a man 
not entirely fa- 
miliar with his 
duties, and for 
this reason the 
work which the Pre 
injured man coupler with 
usually accom- 
plished is not im one year. 
performed, and the employes 
who associate with him are 
placed in increased danger. 

“This is purely the commer- 
cial aspect of the’ case, aside 
from the loss of the man to a 
community as a wage earner, 
and the hardship his wife and 
family have to undergo, <Ac- 
cidents to employes are one of 
the railroad’s heaviest burdens, 
Analyzing the last yearly re- 
port of the Interstate Com- 
merce Commission, I find that 
73.5 per cent of all accidents 
to employes are their own fault. 


The other 26.5 per cent come 
from those causes which may 
be traced to some fault of the 
railroads, 

“A rule which the Frisco 
road has had in force for a 
long time is as follows: ‘The 
company does not require or 
expect its employes to incur 
any risk from which, by the 
exercise of their judgment and 
personal care, they can protect 
themselves, and enjoins upon 
them, and demands, that they 
shall take the time and use the 
% means necessary to, in all 
_ cases, do their duty in 

safety.’ 

“Railroad men. are in- 


clined to be fatalists. 


] ‘They think that 
they will be hurt 
when their time 
comes. When 
they see a man 
cut into strings 
under a_ train 
they figure that 
there is no 
chance of them- 
selves figuring in 
a similar  acci- 
dent. The em- 
ployes, good 


Five employes were killed and 57 
injured in one year by being struck 
by unobserved obstructions allowed 
to remain too close to track by care- 
lessness of employes or “ trespassers." 
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enough men, many of them ex- 
perienced, are inclined to take 
a chance.” 

The railroads are often vic- 
tims of carelessness from other 
than their employes. The 
trucks used at all small -sta- 
tions are equipped with hooks 
for holding the tongue up close 
to the front of the equipment 
and the rules are very plain 
regarding the care of the 
trucks, but often some curious 
person on the. platform will 
unfasten the handle to see if 
it really works and then 
lets it fall to the plat- ~*~ 
form where some one in 
a hurry to do business 
with the company trips- 
over it, and then 
the company has 
a big damage 
suit to defend, 
charged to care- 
lessness of the 
station agent. 

It is also con- 
sidered great 
sport at country 
stations to push 
the trucks around 
the platform. 
After the excite- 


Familiarity breeds danger and em- 
ployes often take desperate chances 
where there is no necessity. Three 
men were killed and 86 were injured un- 
coupling cars without using the lever. 


A very dangerous way toride. Nine- 
teen employes were killed and 87 
injured in 1911 by riding in this way 
to uncouple, the men slipping off and 
going under the wheels. 


ment wears off 
| or a train ap- 
proaches the 
trucks are left 
too close to the 
track and a train- 
man riding on 
the ladder or 
jumping off as 
| the train slows 
down comes into 
collision with the 
truck and is in- 


=| jured or thrown 
ae under the train 
werekilled and killed. 
py Nearly every sta- 
tripping. tion has a sign 
posted warning everyone to 
keep away from the platform 
while through trains are pass- 
ing, but a great many con- 
sider it bravery to stand within 
a few feet of the swiftly mov- 
ing train. 

If they get killed by a mail 
sack thrown from a car or are 
sucked under the train, their 
relatives want financial balm 
from the railroad company, al- 
most before the funeral has 
been held, And the Interstate 
Commerce Commission lists all 
of, such under the heading 
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“Trespassers and other persons.” The 
statistics compiled by the _ Inter- 
state Commerce Commission for the 
year ending June 30, 1911, show that 
the railroads in the United States re- 
ported a death list of 10,396 and an in- 
jured list of 150,159. Of the killed, 356 
were passengers, 3,602 were employes 
and 6,438 were “trespassers and other 
persons.” 

A study of the detailed report has 
opened the eyes of the officials on sev- 
eral of the large systems to the fact 
that it is the little things which are 
killing and maiming the men who work 
in the shops, in the yards and on the 
engines. 

While coupling and uncoupling cars 
209 employes were killed and 2,966 in- 
jured. Carelessness caused nearly all 
of the casualties under the following 
lists: 

Killed Injured 


Adjusting coupler with foot.. ...... 257 
Uncoupling without using lever ..... 3 86 
Foot caughtin frog, switch or guardrail 17 35 


Opening and closing knuckle when 

cars were close together, mis- 

calculated 22 259 
Struck by object at side of track..... 5 57 
Went between cars unnecessarily and 


contrary to rule............... 17 159 
Uncoupling — cars and lost 

footing 159 
Riding on car to uncouple, slipped off 19 87 


Falling from, and getting on and off 
cars and engines killed 539 and in- 
jured 12,989, not including accidents 
to “Employes not on duty.” 

Carelessness also caused most of the 
following casualties: 

Killed Injured 
Slipped getting on moving cars ..... 58 1,372 
Jumping off moving trains ........ 37 2,003 
Getting on or off moving engine .... 56 1,991 

There were 5,605 collisions, damag- 
ing cars, engines and roadway to the 
extent of $4,302,056, killing 436 and 
injuring 6,994, 

There were 397 derailments due to 
negligence of trainmen, signalmen, 


etc., killing 36 and injuring 508. 


CIt is estimated that the loss of oil in 
the California oil fields by seepage 
and waste, due to reckless handling, 
amounts to 3,000,000 bbl. a year. 


CAUSING THE BLIND TO SEE 


Dr. M. P. Magitot has just made a 
startling announcement before the 
French Academy of Science which 
will bring hope, if not absolute joy, 
into the hearts of many blind persons, 
For some years he has been investi- 
gating the various causes of .blindness, 
and searching for a cure. He found 
that one of the most frequent causes 
of blindness is a disease of the cornea, 
thus rendering that portion of the ey 
opaque. After experimenting on ani- 
mals, grafting a part of a_ healthy 
cornea on to one which had become 
useless, Dr. Magitot tried with a hu- 
man cornea taken from an eye which, 
although diseased, preserved a_ por- 
tion intact... He was able to take the 
cornea without losing its vitality, and 
to transfer a portion to the eye of a 
young man who had lost his sight 
through an accident with quicklime. 
He grafted a section of the healthy 
cornea on the patient's eye, where 
after a few days the new portion of 
the cornea was clear and had opened, 
as it were, a tiny window in the dark- 
ness of the patient’s eye. Soon after 
he was able to see sufficiently to find 
his way about without being led, 
whereas before he had been totally 
blind. Of particular interest is the 
fact that the cornea used in this graft- 
ing operation had been preserved for 
eight days in what is known as the 
Locke liquid, kept at a constant tem- 
perature of 44.2 deg. F. 


RELATIVE STRENGTHS OF 
WIRE AND WOOD WHEELS 


An interesting demonstration to 
show the relative strengths of wire and 
wood automobile wheels under heavy 
lateral stresses, such as would be sus- 
tained under severe side slip, was car- 
ried out at an automobile plant in 
England for the benefit of members 
of the American Society of Automobile 
Engineers during their recent visit to 
Europe. Under pressure of 500 ft.-lb., 
the permanent lateral deflection of the 
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Swiss Railway Viaduct 300 Ft. High, Having Its Central Pillar of Steel, While the 
Others are of Masonry Construction 


wire wheel was .164 in., and of the 
wood wheel .250 in.; under 615 ft.-lb., 
the wire wheel .331 in. and the wood 
wheel .574 in.; under 730 ft.-lb., the 
wire wheel .574 in. and the wood wheel 
2.875 in., and under 850 ft.-lb., the wire 
wheel 1.125 in. and the wood wheel 
approximately 6 in. At the conclusion 
of the test the wood wheel was found 
to be shattered, having 90 per cent of 
its spokes broken, while the wire wheel 
had only 11 per cent broken. 


HIGH SWITZERLAND VIADUCT 


An example of the enterprising spirit 
of Swiss engineers in the bridging of 
great valleys and rivers is shown in 
the accompanying illustration of the 
Sitter viaduct, constructed for the 
Toggenburg Railway near St. Gall. 
The viaduct, which is shown but par- 
tially constructed, is now completed, 
making a through connection of the 
road between Lake Constance and 


Lake Zurich. The most interesting 
construction feature is the enormous 
central pillar of steel, The other pil- 
lars are of masonry construction. The 
height above the river level is 300 ft. 


MAKING TYPHOID GERMS 
AGENTS OF HEALTH 


By converting the human body into 
a mortuary depository for some 2,500,- 
000,000 dead typhoid-fever germs, the 
individual thus converted 
into a bacteria cemetery be- 
comes immune from typhoid 
for a period of three years. 
In effect, this is the “inocula- 
tion” system of prevention 
which is now in use in the 
army of the United States, 
to the credit of which is as- 
Actual Size of 
signed the absence of a ‘Large Dose 
usual typhoid scourge in the. Serum 
big maneuver camp in Texas last 
spring. There is nothing mysterious 
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about the treatment, according to the 
experts who have written descriptions 
of it. The serum used is made from 
active, healthy typhoid germs taken 
from a person infected with the dis- 
ease. These are carefully fed and 
developed until they multiply by the 
billions. When they have reached a 
state of perfection, as germs, and have 
powers sufficient to infect and kill off 
a whole state or country, their guard- 
ian chemist or physician, as the case 
may be, calmly kills them and converts 
them into serum for use anti- 
typhoid inoculations. 

The work of immunizing a person 
from typhoid requires just 20 days. 
The person subjected to the treatment 
is first given an inoculation, by hypo- 
dermic injection, of serum that in- 
cludes, practically, the dead bodies of 
500,000,000 germs. After an interval 
of 10 days another injection is given, 
this time 1,000,000,000 of the bacteria 
are used, A third injection, also of 
1,000,000,000 bacteria, is given after a 


wait of another ten days. And then 
the person receiving treatment is im- 
mune, There is said to be little or no 
discomfort from the treatment. Usu- 
ally the patient is made slightly ill by 
the first injection or, if not then, by 
the second injection. If there has been 
illness following either of the first two, 
the third has no apparent effect. It is 
said that the treatment gives no more 
discomfort to the average man or 
woman than vaccination against small- 
pox.’ Once the inoculation has been 
successfully accomplished the person 
inoculated is supposed to be immune 


from typhoid fever for a period of 


about three years, 

The serum for use in the inoculations 
is now being manufactured commer- 
cially and is put up in small bottles of 
one dose each. The bottle that con- 
tains the larger dose, the 1,000,000,000 
bacteria, is hardly as large in circum- 
ference as the forefinger of the average 
person and no longer than the thumb 
nail. 


ELECTRICALLY OPERATED LIFT BRIDGE 


The new Fratt bridge, across the 
Missouri River at Kansas City, has 


place, the lower deck, which carries 
railroad tracks, is designed to be lifted 
or drawn up against the 


main bridge floor to clear 
river steamboat traffic, and 
in the second, the bridge is 
claimed to have the longest 
riveted span ever built. 
The main span is 425 ft. 
long. 

The upper or stationary 
deck is used for vehicle 
traffic and pedestrians, and 
also carries two _ electric- 
car tracks. The lower or 
lift deck is suspended from 
steel cables which pass over 
Vs. motor-operated drums and 
sheaves and are counter- 


Double-Decked Bridge across the Missouri River at Kansas City, 
the Lower Deck of Which, Suspended by Cables, is Raised and 


Lowered by Electric Motors 


several interesting features, both as to 
In the first 


construction and _ size. 


balanced by great concrete 
weights. The deck has a 


vertical rise and fall of 46 
ft., clearing the water by 65 ft. when 
in its raised position, and is raised and 
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lowered by two 250-hp. motors, located 
in housings at each end of the station- 
ary span. Each motor drives a drum, 
over which pass all the cables of the 
adjacent half of the bridge. The total 
weight raised is about 780 tons. 


ACTION OF FLOWING WATER 
ON CONCRETE 


There has been some question as 
to the safe velocity-limit of waterflow 
on concrete, and interesting data con- 
cerning this subject are now available 
through an article by Arthur P. Davis, 
chief engineer, U. S. Reclamation 
Service, dealing with the action of 
water on concrete structures of this 
service, 

The conclusions of Mr. Davis are, 
that where water can be made to glide 
over or against concrete with undis- 
turbed velocity or without abruptly 
changing its direction, there is prac- 
tically no limit to the velocity that 
can be permitted without harm, but 
that concrete which is subjected to 
the impact of water under high veloc- 
ity, is rapidly eroded. Under the latter 
condition the velocity must be very 
carefully limited. In the instance of 
a concrete canal, carrying about 300 
cu, ft. of water per second at a velocity 
exceeding 20 ft. per second, or about 
1314 miles an hour, no damage to the 
concrete was perceptible. In fact, 
under these conditions, a slimy deposit 
accumulates on the concrete under 
the water. 


IODINE VAPORS PASS 
THROUGH GLASS 


It has been demonstrated recently in 
France, according to La Nature, that 
the vapors of iodine and bromine can 
really pass through thin walls of glass, 
even at ordinary temperatures, al- 
though in very small quantities. <A 
piece of silver foil placed under a glass 
tube in which first one and then the 
other of these elements were sealed 


was readily attacked by the vapors. 


wt 


HOW TO MAKE A MUSIC STAND 

The attractive and useful piece of 
mission furniture shown in the accom- 
panying illustration is made of quarter- 
sawed oak. Considerable laber can be 


An Attractive Music Stand of Quarter-Sawed Oak 


saved in its construction if the stock is 
ordered from the mill ready cut to 
length, squared and sanded. The stock 
list consists of the following pieces: 


1 top, 4 by 16 by 20 in., S-2-S 
1 shelf, 4% by 11% 

1 shelf, 4% by 

1 shelf, %4 by 

1 shelf, 44 by 

4 legs, 4 by 5 by 41 in 


lower crosspieces, 4% by 3 by 9 in., S-2-S 
upper crosspieces, 4 by 2 by 9 in., S 
end slats, 5 by 2 by 34 in., S-2-S 

) R.H. screws, 2 in. long. 


The four shelves and the top are so 
wide that it will be necessary to make 
them from two or more pieces glued 
together. The top should have a 4-in. 
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bevel cut around the upper edge as 
shown in the drawing. 

The curve of the legs can be cut with 
a bracket saw or a drawknife, care 
being taken to get the edges square 
and smooth. The four crosspieces are 
fastened to the legs by means of 
tenons and mortises. The end slats 
are joined to the crosspieces in the 
same manner, The legs can be assem- 
bled in pairs with the slats and cross- 
pieces in place. They can be glued in 
this position, and when dry _ they 


can be used as a magazine stand as 


‘well as a music stand if desired and, 


if it is made and finished well, it will 
prove to be an ornament to any home. 


AIR SPACE VS. SOLID WALL AS 
HEAT CONDUCTOR 


In erecting furnaces air spaces are 
often left in masonry walls with the 
object of minimizing or preventing 
heat losses by radiation through the 

wall, and it has been 


20" believed that insulation 
| SECTION A-A more effective than if 
the space were filled 
| | with refractory 
| substance, such as as- 
if Tt bestos, as air at rest is 
| a very poor heat con- 
4/3" ductor, 
Experiments made 
.— by two German scien- 
i | tists have shown that 
34 theory does not 
hold good* in many 


| cases, and that a hol- 
low wall often leads to 
greater heat loss than 
a solid wall of the same 
thickness. The reason 
o | for this is that the 
| transmission of heat 


Details of Music Stand 


should be carefully gone over with 
fine sandpaper to remove all rough 
spots. 
The shelves can now be put in place. 
They should be fastened to the legs 
with round-headed screws. The top 
is also fastened on with screws. When 
applying the finish, remove the top 
board and the shelves and finish them 
separately. The stand can be finished 
in any one of the many mission stains 
supplied by the trade for this purpose. 
This handsome piece of furniture 


from one wall to the 
rr other, inclosing the air 
space, does not take 
place by conduction in 


the air only, but also 

by radiation from the 
warmer wall to the colder. Now, the 
quantity of heat transmitted by con- 
duction is proportional to the differ- 
ence in temperature between the two 
end surfaces of the conductor, while 
the amount of radiated heat is pro- 
portional to the difference between the 
fourth powers of the same tempera- 
tures, and, therefore, it may happen 
that the amount of heat transmitted 
by radiation becomes greater than 
that transmitted by conduction, so 
that the air space, across which radia- 
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tion takes place without obstacle, in 
reality becomes a very poor insu- 
lator. 

In such a case asbestos or solid ma- 
sonry, through which radiation is im- 
possible, while having a greater con- 
ductivity than the air, nevertheless al- 
lows less heat to pass per unit of sur- 


face. It has thus been found, for in- 
stance, that when the difference in 
temperature between the warm inner 
wall and the colder outer wall exceeds 
100 deg. Centigrade (212 deg. F.) an 
air space, 102 m.m, (about 4 in.) wide, 
ceases to be a better insulator than a 
solid masonry wall. 


An Interesting Tricar Ambulance Invented by a 
erman Physician and in Use in Berlin 


GERMAN TRICAR AMBULANCE 


A Berlin physician has designed a 
tricar ambulance that is claimed to be 
meeting with much favor in hospital 
and municipal circles in Germany. The 
vehicle can attain a speed as high as 
30 miles an hour, and, as the power 
mechanism is located forward, over 
the single front wheel, which is the 
drivewheel, the effect of engine vibra- 
tions and noises on the patient in the 
ambulance portion of the vehicle is 
minimized, 

The stretcher-carrying portion of the 
vehicle is low, minimizing road shocks 
and vibrations, and the patient is pro- 
tected against inclement weather by a 
watertight sail-cloth cover or hood, 
This has a small window in the top, 
and windows in the front. The hos- 
pital attendant or physician, riding 
with the driver in front, can commu- 


nicate with the patient while under 
way by means of these windows. Ra- 
diators, heated by the exhaust from the 
engine, warm the ambulance in cold 
weather, 


PRIVATE LONG-DISTANCE 
PHONE SYSTEM 


A private long-distance telephone 
system is one of the novel operating 
features of one of the large Michigan 
automobile manufacturing companies. 
This company, with its general office 
in Detroit, has plants at Flint, Lans- 
ing, Saginaw, Jackson, Pontiac and 
Owosso, and all are in direct private- 
wire communication with each other 
and the general office. <A total of 370 
miles of wire was used in connecting 
the plants with the central exchange, 
located in the general office in De- 
troit. 
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NOVEL RADIATOR PLACING 
ON BIPLANE BODY 
A novel solution of the problem of 


placing a radiator on a streamline body 
is that seen in the accompanying illus- 


Unique Combination of an Exposed Radiator with a 
Streamline Body Form on a German Biplane 


tration, which shows the front end 
of a successful recent German biplane, 
propelled by a particularly well de- 
signed water-cooled motor. <As_ is 
clearly evident, the radiator consists 
of a plurality of long tubes, grouped 
underneath the fore part of the body 
and held in place by a system of light 
transverse ties. 
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EARTHQUAKE WARNINGS BY 
HERTZIAN WAVES 


It has been known for some time that 
earthquakes, besides giving rise to the 
mechanical waves registered by the 
seismograph, also cause electrical dis- 
turbances in the form of Hertzian 
(wireless) waves. An Italian-scientist 
has constructed an apparatus for re- 
ceiving these waves, consisting simply 
of a metal-filing coherer which ac- 
tuates a bell, says Cosmos. On several 
occasions this apparatus has recorded 
the beginning of vibrations in the 
earth, at various distances, from 4 
to 13 minutes ahead of the seismo- 
graph, 


A HUNTSMAN’S MOTORBOAT 


The interesting-looking motorboat 
shown in the accompanying illustra- 
tion is called a gunning shanty-boat 
by its owner, J. L. Sturtevant, of Bos- 
ton, who had her built especially for 
hunting wild fowl along the salt 
marshes of Massachusetts Bay. For 
the purpose to which she is put, it 
was necessary that she be a good sea 
boat, and moreover, one that could 
withstand heavy pounding, as the 
owner frequently runs his boat up on 
a gravel bank and leaves her over the 
tides. 

The staunch little boat is 33 ft. long, 
and has a beam of 9 ft. 1 in., a draft 
of 2 ft. 11 in., and is driven by two 
15-hp. engines, which give her a 
speed of 10 miles an hour. Her water- 
tight cockpit is particularly well pro- 


A Particularly Staunch and Seaworthy Motorboat Built for Hunting Wild Fowl! in Massachusetts Bay 
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Courtesy Sphere, London 
An End View of the Kitchen, Formerly 


the Spout Floor Used as a 


tected from seas, and it is said that 
she will live in a sea which the ordi- 
nary motorboat of twice her size 
could not endure, Sleeping accommo- 
dations are provided for three persons, 


OLD ENGLISH MILL USED AS 
RESIDENCE 


One of the two famous old wind- 
mills standing together on the downs 
near Brighton, Eng., and known as 
“Jack and Jill,’ has been converted 
into a comfortable and very artistic 
residence. The conversion was made 
under the direction of a captain of the 


HUGE DERRICK LIFTS TR 


An unusual accident occurred re- 
cently on the Boston and Maine Rail- 
road at Fitchburg, Mass., when a 


Showing the Derrick Toppled Over against the Girder, 
and the Track Pulled Up from the Roadbed 


An Old Windmill Now 


A Bedroom on the Spout Floor, Showing 
a Chute in the Ceiling 


Residence 
British navy, and the curious residence 
is occupied by himself and family. 

None of the milling machinery has 
been disturbed, and its presence lends 
much to the quaintness of the furnish- 
ings. The storeroom or room where 
the flour was put in sacks is used as a 
reception room, and is 31 ft. in di- 
ameter, The floor above, reached by 
a well-worn staircase used by the mill-' 
ers, and formerly the spout floor, has 
been converted into bedrooms, One 
of these is shown in the illustrations, 
with a flour-chute in the ceiling, The 
kitchen is also on the spout floor, and 
the granary is tastefully arranged as a 
dining room. 


ACK INSTEAD OF GIRDER 


100-ton derrick attempted to pick up a 
60-ton girder from a flatear, When the 
girder had been lifted about 2 ft. above 


View from Other Side, Showing Damaged Flatcar 
with Girder Resting Upon It after Its 2-Ft. Drop 
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the flatcar, the top guy snapped and 
the derrick and load toppled over, the 
track to which the derrick was clamped 
being torn up as shown in one of the 
illustrations. The girder settled back 
onto the flatcar in exactly the position 
from which it had been raised, with 
the derrick resting against it at an 
angle of 45 deg. The fall of the girder 


SELF-LIFTING GANG PLOW 

The lifting and lowering of the 
plows. of the large gangs used with 
traction engines is so strenuous a task 


Ten-Gang Plow Provided with Mechanism for Lifting 
the Plows Out of the Soil 


that a large Illinois plow concern is 
turning out a gang plow of 5, 6, 8 and 
10-gang size, in which the plows are 
operated mechanically. The operating 
power is supplied by the turning of 
two of the four wheels carrying the 
plow frame, and these are supplied 
with grouters for exceptionally soft 
land. The lifting gear operated by 
these wheels is engaged or released 
through a large open clutch, operated 
by a lever, which is manipulated by the 
engineer of the tractor through the 


ae 


and derrick onto the flatcar, however, 
caused this to sag in the center as 
shown in_the other illustration. 

No injuries were sustaified by the: 
derrick crew. The top guy was re- 
paired, the derrick put back on the 
track without difficulty, and work was 
resumed, the only damage being to 
the track and the flatear. 


medium of a rope, and turns a square 
shaft running the width of the plow, 
parallel to the line of the bottoms. Ec- 
centrics are mounted on the square 
shaft, one for each plow, one slightly 
in advance of the other, and these, 
working one after the other at the 
proper time, lift the plows in their 
order by means of short levers and 
chains working over pulleys. They 
lower in the same manner. 


WIND-POWERED WIRELESS 
STATIONS 

Electricity developed by wind power 
is used for the operation of wireless 
stations on the islands of Curacao, 
Bonaire and Aruba, in the West In- 
dies. The station at Curacao has a 
radius of about 300 miles, but the sta- 
tions on the other islands are of smaller 
power. The use of windmills for. pro- 
viding electricity for such a purpose 
is said to be entirely successful, but a 
gasoline engine is held in reserve at 
each plant. 


Gang Plow Equipped with Lifting Mechanism and Attached to Tractor. The Mechanism is Operated 
by Jerking the Rope Which Leads from the Lever to the Tractor 
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A Roof in Mayfair, London, Used as a Testing Ground for Automobiles 


TESTING AUTOMOBILES ON A LONDON ROOF 


In the heart of Mayfair, London, is 
a roof testing ground of considerable 
proportions for automobiles. The 
building is a single-story affair used as 
a sales and storeroom by an automo- 


bile concern. The automobiles are 
lifted to the roof by an elevator. The 
elevator housing is shown in the left 
foreground, with an automobile just 
leaving it. 


HYDROGEN BY-PRODUCT OF ELECTRIC-LIGHT PLANTS 


The large number of airships al- 
ready built and in course of construc- 
tion, together with the increase in size 
and lifting capacity of the new types, 
have made it necessary to give par- 
ticular attention to the economic, com- 
mercial, and safe manufacture of pure 
hydrogen in large quantities. There 
are numerous methods that may be 
used in producing hydrogen, but the 
most common and best known pro- 
cesses are those based on the decom- 
posing of water by an electric current 
into its two constituents, oxygen and 
hydrogen. These processes are also 
specially adapted for use in countries 
where electricity can be generated 
cheaply, in other words, in countries 
favored with nature’s most precious 
gifts: coal fields and water power. 


The electrolyzer is a specially con- 
apparatus, 


structed composed of a 


large number of cells, or pockets, that 

contain the solution to be decomposed, 

and the proper electrical connections , 
and terminals for passing a current of 

electricity through these cells. The 

gases that are liberated when a cur- 

rent is sent through the solution are 

collected and conducted to suitable re- 

taining tanks. 

This process becomes especially in- 
teresting to central-station companies 
when it is shown that this method may 
be used as an effective means of im- 
proving the relatively low load-factor 
under which many lighting stations are 
operating. When these stations are 
operating on a low load, the surplus 
energy may be transformed by the 
electrolyzefs into hydrogen and oxy- 
gen, which may be stored in gas- 
ometers, or compressed into steel bot- 
tles, for future use. 
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One-Half of the British Admiralty’s Great Floating Drydock as It was being Launched from the Ways. 
The Vastness of the Dock, and Particularly Its Great Width, are Clearly Indicated 


A FLOATING DRYDOCK FOR SUPER-DREADNOUGHTS 


The British Admiralty has now a 
floating drydock sufficiently large to 
accommodate its heaviest dread- 
noughts, It is to be located on the 
River Medway, not far distant from 
London, and has a lifting capacity of 


30,000 tons. The dock was so vast that 
it had to be launched in two sections 
of 15,000 tons each, and even so di- 
vided, the section shown in the illus- 
tration was not successfully launched 
until the third attempt. 


A KNIGHT SLEEVE-VALVE AEROPLANE MOTOR 


The Knight Sliding Sleeve-Valve Construction 
Applied to an Aviation Motor 


A new conquest by the Knight slid- 
ing-valve type of motor is signalized 
in the aeroplane motor illustrated here- 
with, a four-cylinder, water-cooled, 
26-hp. engine, which has been built by 
a famous French firm of automobile 
manufacturers. 

Except for a considerable lightening 
of parts, and a nicety of workmanship 
unusual even in European machine 
shops, this new motor differs but little 
from its prototypes in the automobile 
field, 

Its silence, efficiency, and durability, 
however, would seem to make reason- 
able the expectation of some new en- 
durance records, once it is installed 
in a few aeroplanes of established flight 
capabilities, 
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Windshield on a Motorcycle 


A good motorcycle windshield can 
be made by constructing a frame of 
copper strips, ¥g in. thick and 14 in. 
wide, as shown in the sketch, The 
framé is fastened to the handlebars and 
covered with celluloid, the edges of 
which are attached with small bolts. 
In this operation care should be taken 
to keep the celluloid taut, and washers 
should be used on the bolt ends. The 
shield is easily adapted to the shape 
of any handlebar. 

The shield may be made long and 
high enough to protect the greater part 
of the rider’s body, but should not be 
so long as to interfere with the cool- 
ing of the engine—Contributed by 
Harry C. Kelley, Pittsfield, Mass. 


Humidifier for a 


The chief difficulty in heating a 
house to summer temperature is to sup- 
ply the proper amount of moisture. A 
room with humid air, at 65 deg., seems 
warmer than with dry air at 70 deg. 
In addition, the humid air is more 
healthful because more like the air of 
outdoors. Hot-air furnaces seem to 
dry all the moisture out of the heated 
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Humidifier in the Furnace 


Shield on Handlebar 


Hot-Air Furnace 

air, To supply humidity the furnace 
is usually provided with a small pan, 
which, however, is not very effective, 
as it does not present sufficient evapo- 
ration surface to the air current within 
the furnace. 

A practical scheme for moistening 
the air is to connect a water pipe as 
shown in Fig. 1. The vertical 34-in. 
pipe is placed directly above the pan. 
The water flows out from the upper 
end A of the pipe, and runs down along 
the outside of the pipe, which presents 
a large surface to the current of hot 
air. The unevaporated water drips 
into the pan Bb, from which it is drained 
by the pipe D, leading to the cellar 
drain. By properly regulating the 


valve C, there will be very little over- 
flow into the drain, 
To find whether the air is being prop- 
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erly humidified or not, a hygrometer 
must be used. A sufficiently accurate 
hygrometer can be made at home as 
shown in Fig. 2. Take two thermom- 
eters which register alike or nearly so, 
and mount them side by side on a 
board. Under one of them place a 
small bottle filled with water. Wrap 
a wick of cotton batting around the 
bulb of this thermometer and immerse 
the other end of the wick in the water. 
The two thermometers will register 
different temperatures if the air is 
dry. If it is moist, they will read 
alike. The greater the amount of 
moisture in the air, the less the dif- 
ference in the readings. The reason 
is that the drier-the air, the greater the 
amount of moisture that will be evapo- 
rated from the wick, and since the 
water must absorb heat to evaporate, 
the thermometer bulb is cooled, caus- 
ing the wet thermometer to register a 
lower temperature than the dry.—Con- 
tributed by J. J. O’Brien, Buffalo, XN. Y. 


How to Make a Shop Stool 
The central piece consists of a %% 
by 14-in, reducing cross fitted on one 
end with a close nipple, B, which in 
turn is screwed 
into the side out- 
let of a %-in. 
tee, C. Two 
in. street els, D 
and FEF, are 
screwed into the 
end openings of 
the tee, and one 
into the cross. 
Three pieces of 
%g-in. pipe are 
cut about 2 ft. 
long, and a 
thread cut on 
both ends of 
each piece. One 
: end is fitted with 
a cap, and the 
other end turned into the street els D, 
E and F. This completes the three- 
legged base of the stool. 
The standard G of the seat is made 
of a piece of %4-in pipe about 1 ft. long. 


A long thread is cut on this pipe so 
that it can be secured into the 14-in. 
threads of the cross A. The upper end 
of the standard is fitted with a floor 
flange, H. The seat is a wooden disk 
turned to about 8 in. in diameter. The 
floor flange H is fastened with screws 
to the under side of the disk. All 
joints should be turned up tightly ; and 
to make a more rigid stool, drill holes 
and place rivets through the parts.— 
Contributed by F. S. Moore, Los 
Angeles, Cal. 


Coating Cistern Walls 


A way to prepare a sanitary cistern 
is by painting it with two coats of 
“water glass” or glass paint. The 
painting insures the softness of the 
water, since no chemical action can 
take place between the walls and the 
water. It also keeps the cistern from 
leaking and prevents pollution of the 
main part of the cistern by surface or 
sub-surface water. 

A good and cheap cistern may be 
made by simply plastering the dirt wall 
and floor of an excavation with a 1-in. 
coat of cement and painting it with 
the water glass. The water will then 
be soft from the start, as it is not nec- 
essary to allow the water to saturate 
the chemicals of the cement, before 
it will be kept soft in the cistern. 

The water glass is absolutely harm- 
less and can be purchased at*any drug 
store and is a very cheap material to 
use for sanitary measures.—Contrib- 
uted by Loren Ward, Des Moines, 
Iowa. 


A Homemade Line Level 


A very handy and convenient tool, 
known as a line level, is shown in the 
sketch, It can be made quickly and 
easily and only the spirit bubble glass 
need be bought. This level not only 
takes the place of an ordinary 12 or 
16-ft, straightedge, but can also be used 
for rough-grading of sections up to 
100 ft. in length. 

Bubble glasses can be purchased in 
several sizes, the smallest being 1144 
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by 4 in., and the next larger, 2 by % 
in. The latter size is the best to use 
for this purpose. A piece of copper 
or brass tubing, 34 in. inside diameter 
and 21% in, long, is used for the barrel. 
An opening, 1 in. long, is filed in the 
center of the tube for observing the 
bubble in the glass. Two copper or 
brass hooks are soldered on the ends 
of the barrel as shown, great care be- 
ing taken to have the hooks exactly 
the same height. A piece of white 
paper is then fastened on the under 
side of the glass firmly secured to it 
with narrow strips of gummed paper 
at each end, After inserting the glass 
in the tube a little wad of cotton or 
tissue paper is put into each end, and 
corks, previously dipped in shellac, 
are pushed in as far as possible. The 
corks are then cut off flush with the 
ends of the tube and covered with 
shellac. 

To test the line level a line is put 


COPPER OR 


Level on a-Line 


_up and leveled. The level is then re- 


versed, end for end, and when the bub- 
ble rests in exactly the same position 
either way, the instrument is ready 
for use. 


Drilling an Automobile Crankshaft by 
Hand 


The crankshaft pin, engaging with 
the dog of the starting crank of a four- 
cylinder automobile, sheared off and 
had to be drilled out in order to put 
in a new pin. The position of the front 
axle prevented thg use of a breast drill, 
and the radiator hindered working 
from above. 

The car was jacked up and a car- 
penter’s brace, with the proper drill, 
was set below with the handle fastened 
by driving nails into a board under it. 
The car was gradually lowered, its 
own weight being the “feed,” and in 
a short time the hole was drilled. 
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Thus all the trouble of removing 
the radiator, etc., was avoided, and 
what at first seemed a hard proposi- 


Arrangement of Jack and Brace 


tion, was easily accomplished. <A 
ratchet brace was used, as the axle and 
tierod were in the way. This method 
could be easily used instead of a chain 
drill for many jobs around the shop. 
—Contributed by Odin Dorr, Bala, Pa. 


Bench Vise for Light Work 


A bench vise for light work can be 
made of two blocks of wood and a bolt. 
The block A is fastened to the bench 
with screws. The block B being trian- 
gular has a slot, C, cut parallel to the 
long side. The bolt head is forged into 
a thumbnut, D, and the bolt inserted 
through the slot and bench top, and 
screwed into a nut beneath. 

The work F is placed between the 
blocks, and the triangular piece B is 
tightened like a wedge by driving with 


Vise of Wood Blocks 


light blows of a hammer, on the edge 
G.—Contributed by James E. Noble, 
Toronto, Ont, 
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A Window Ventilator 


The perplexing problem of ventilat- 
ing a room on a windy night without 
causing a violent draft and yet have 


Ventilator in Window 


fresh air, caused me to construct the 
ventilator shown in the sketch. A 
frame, about 1 ft. high, was made to 
receive a lighter frame, B, containing 
two panes of ordinary window glass, 
and fitting in the same slides A on the 
window frame as were used for the 
screens in the summer. The light 
frame is fastened with two hinges at 
the bottom to allow it to open in- 
wardly, so that, when the lower win- 
dow is raised, fresh air can be ad- 
mitted without a draft. 

Pieces of leather, C, are fastened at 
either end of the frame A, and on the 
window B, to allow this to open about 
3 or 4 in, A small wooden button, D, 
is used to hold the window closed. 
The whole frame can be removed to 
another window of the same width 
when desired.—Contributed by C. D. 
Maxson, Westerly, R. I. 


Turning Dowels 


As I had occasion to use a large 
number of small dowels and had noth- 
ing but a small lathe to turn them on, 

it was quite a problem 

mn how to do the job easily 
and quickly, until 
worked out the little de- 

vice shown in the sketch. I drilled a 
hole of the right size for the dowel in 
a piece of steel and then, with a cold 
chisel, cut some teeth in the edge of 
the hole on one side, After the teeth 


were cut, a drill was run through again 
to remove the burrs. This, used in 
connection with the lathe, made an ex- 
cellent cutter for dowels. 

Pieces of wood were planed out and 
held in the chuck of the lathe and the 
tool run on the wood-while it was turn- 
ing.—Contributed by J..H. Beebe, 
Rochester, N. Y. 


Soldering Metal Fixtures to Lead Pipe 


A cone-shaped piece of strong as- 
bestos sheathing fastened on a piece 
of copper, iron or brass tubing, as 
shown in Fig. 1, allows enough solder 
to be built up around the point where 
the two pieces of tubing are to be 
joined, to assume the shape shown in 
Fig. 2. This mass of solder can be 
filed or rasped into the form shown 
in Fig. 3. 

Besides being a reinforcement, this 
joint is more uniform in shape and 
thickness than the joint ordinarily 
made with the soldering iron. Instead 


Fig.t Fie 2 Fig 3 
Cone on the Pipe 


of the soldering iron, a blowtorch can 
be used, the joint first being tinned and 
then pieces of melted solder dropped 
into the asbestos cone and heated to 
the requisite degree for forming a 
joint. 


Preserving an Oilstone 


Some time ago I wrapped my oil- 
stone in a piece of cotton cloth after 
having used it and upon unwrapping 
it the next time discovered that the 
stone was perfectly clean. Since then 
I have always kept it rolled up when 
not in use, The cloth seems to ab- 
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sorb the oil and remove the particles 
of steel. The stone is always keen and 
never gums up, notwithstanding it is 
used by everyone in the shop, and with 
all kinds of oil—Contributed by Fred 
N. Parks, Norwich, N. Y. 


Repairing a Broken Spring 


Springs broken as shown in the 
sketch can be very easily repaired by 
bending a piece of round iron of the 
same size as the spring wire into a 
U-shaped eye and applying it as shown. 


Clip on Spring End 
A spring repaired in this manner will 


be found as good as new.—Contrib- 
uted by G. H. Holter, Jasper, Minn. 


Wood Turning without a Template 


When turning work for which a 
template is necessary, the following 
method will prove quite accurate, and 
the work is quickly accomplished. 
Turn the work cylindrical to the lar- 
gest diameter of the pattern. While the 
piece is turning, use the dividers to 
lay off the centerlines. Take the piece 
out of the lathe and lay out the out- 
line on the parting of the lower half, 


Form of Wood 


as shown in the sketch, with the crow- 
foot center at the left. Cut the wood 
on the jig or band saw accurately on 
the line drawn. Fasten the halves to- 
gether and place them in the lathe. If 
the job is one that is not parted, the 
pieces may be glued. In finishing the 
piece, turn the wood down on the line 
sawn.—Contributed by W. C. Conway, 
Eddystone, Pa. 


Never work over open running gears 
without buttoning the blouse. 


Hanging a Shelf 


The lugs taken from a discarded tin 
pail are worth keeping. They can be 


@ 


Pail Ears on the Shelf 


used to hang shelves, small medicine 
closets, etc. The lugs are easily fas- 
tened to the wood with screws. 


Bottle Clip for a Medicine Dropper 


The accompanying illustration shows 
a medicine-bottle clip for holding the 
dropper or pipette. 
Anyone can make 
the clip of a piece of 
wire by bending it 
to fit the size and 
shape of the bottle 
as shown. Two 
loops are formed in 
the wire, the one at 
the top being large 
enough receive 
any pipette loosely, 
while the lower loop 
holds and supports 
the tip. The pipette 
can thus be easily removed and re- 
placed. 


Extension Shank of a Twist Drill 


Procure a piece of round stock, a 
little larger than the drill shank, and 
drill a hole in one end, about % in. 
deep. File a %4-in. slot, A, to the cen- 
ter, with its edge even with the bot- 
tom of the hole. File the shank of the 


drill B flat for about % in. When 

_ —) 
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Drill Shank Extension 


the drill is inserted, the two flat sur- 
faces will prevent it from turning.— 
Contributed by I. W. Verner, Roxbury, 
Massachusetts. 
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Portable Automobile Crane 


A crane for use in a garage can be 
easily constructed of scrap material 
picked up about the shop. It is made 
principally of gas pipe and angle iron. 


Crane of Scrap Material 


The base is 5 ft. long, 3 ft. wide at one 
end and 18 in, at the other. It is built 
of 4 pieces of 14 by 3-in. iron bars. The 
upright post is a 3-in. gas pipe, 614 
ft. long, set in a collar fastened to a 
cross plate of 14 by 6-in. metal. 

The narrow end of the bed has a V- 
shaped brace made of 1%%-in. angle 
iron, The 3-in, tee on the top of the 
upright is bored out to fit the arm of 
the crane, which is also a 3-in, gas 
pipe. A 1%-in. shaft constitutes the 
drum, which is passed through bear- 
ings in the V-shaped angle-iron brace 
and on the upright. A crank and 
ratchet is attached to the outer end to 
facilitate the hoisting. 

Two straps of metal, each 4% by 4 
in., are shaped similar to a horseshoe 
and placed over the top of the crane 
arm, one at the end, and the other 
central between the upright post and 
the end brace. A pulley is placed be- 
tween the ends of these straps, and a 
hole cut on the under side of the pipe 
to allow the chain to enter the pipe. 

Such a crane will easily lift one end 
of an automobile and is very handy 
for removing the power plant or trans- 


mission to make necessary repairs.— 
Contributed by J. C. Turner, Franklin, 
Kentucky. 


Expansion Chuck for Automatic 
Buffing Machines 


The chuck shown in the accompa- 
nying sketch was devised by a corre- 
spondent of American Machinist to 
hold work securely in an automatic 
buffing machine to increase its output. 

The central expander post, B, has 
no end motion, the angle on the ex- 
pander end being made fairly steep, 
so that the expanding sleeve C, which 
is a sliding fit on B, will release itself 
as soon as unlocked. The lever D 
turns the ring C with the post B, 
which is an extension of the machine 
spindle proper. 

The locking ring E is the principal 
feature of the chuck. This ring, with 
a handwheel attached, or made inte- 
gral, as preferred, is made with two 
cam pieces, K, directly opposite each 
other. The locking ring is a running 
fit on the expander B. The ball 
thrust bearing F takes the thrust. 

The operation of the chuck is sim- 
plicity itself. As the buffing spindle 
revolves, the operator grasps the 
handwheel on the locking ring E for 
an instant; this either releases or en- 
gages the cam K with the expanding 
sleeve C, causing it either to contract 
or expand, as required. In making 
different chucks for various sizes of 


Details of Chuck 


work, it is necessary to make only 
one new piece, namely, the expanding 
sleeve C. After its first installation, 
the cost of maintenance is very little. 


| 
i || A 
| 
J 
— 
pil \ 1177, 4 
Al | | B o 
yy = 
WV 
F 


vw 


POPULAR MECHANICS 589 


The Use of Stencils for Interior Decoration 
By HOMER H. KNODLE 


Part I— Preparing the Room 


The first problem that confronts the 
decorator or maker of stencils when 
he comes to use them, is the prepara- 
tion of the walls of the room. 

The coating of color is applied in 
the usual manner and 


cils cut so accurately that the design 
will register, and even then, if they 
are not placed correctly, the finished 
design will be rather unsatisfactory. 

Before beginning to stencil, it is nec- 


lines along which the | — 


different shades of | Lt SLE 

the wainscoting, wall Salat —— 
and ceiling meet are | 


rough and ragged. The 
dividing line between 
the ceiling and the wall 
is usually covered with 
a picture molding, and. 
that bet ween the 


| 


wainscoting and _ the 
wall, by an ornamental 
border or chair rail. 
Sometimes only a 
plain band, about % 
or 1 in. in width, is 
used with good effect. Fie! 


The stencils must be 
in good order and, if 
used before, should be thoroughly 
cleaned so that none of the color used 
on a previous job remains on them to 
mix with the new color to be used. 

In the preparation of colors, the 
usual practice is to make a darker tint 
of the wall color for the border, where 
a dark shade is used on the ceiling. If 
the ceiling is light, a lighter tint of the 
wall color is used. In mixing stencil 
color, add enough lampblack to the 
wall color to obtain the desired tint. 
Above all, mix the colors thoroughly, 
and be sure to prepare a sufficient 
quantity for the whole job in one mix- 
ing, aS a second mixing will never 
prove the same tint as the first. Only 
one color at a time can be used 
in stenciling. If two colors 
seem desirable, shade the 
stencil design with the se- 
lected second col- 
or. Two-color 
work requires 
Fia3 two sets of sten- 


Matched and Unmatched Corners 


essary to lay out the guide lines ac- 
curately in order to obtain the best 
result. Measure the vertical dimen- 
sions accurately with a yard stick from 
the floor upward, and make distinct 
marks that can be readily found. When 
this is done, take a chalkline, chalk it 
thoroughly, and draw it taut against 
the wall, then let someone “snap” it 
by pulling it from the wall at the mid- 
dle and then suddenly releasing it. 
This will produce a perfectly straight 
line. Make these lines on all vertical 
measurements, In laying out the ceil- 
ing, measure from the edge, again 
using the chalkline. 

After the lines are all laid out, meas- 
ure them and see if the stencil will 
match properly. If this cannot be ac- 
complished, make the junction of the 
design in the corner, where it will 
not be readily seen. This is shown 
in the illustration. A matched sten- 
cil in a corner is shown in Fig. 1, and 
one that is not matched, in Fig. 2. No 
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effort should be made to patch up the 
work, as this would only make the 
junction more noticeable. 

If no cornerpieces are used on a ceil- 
ing panel, the corners must be matched 


Fic.4 
Holding the Stencil 


as shown in Fig. 3. A line is drawn 
at the corner of the ceiling at an angle 
of 45 deg., to show where to stop the 
color. If this is followed closely, it 
will give a neat joint. 

Still greater care must be exercised 
when oil colors are used, as they are 
of a permanent character, and it is 
difficult to change the colors if a mis- 
take is made. Only the best quality 
of oil colors should be used. They 
are always mixed with boiled linseed 
oil, to which sufficient turpentine has 
been added to produce a flat color. A 
good mixture is made of half oil and 
half turpentine. 


Very little color should be used on 
the brush. The color is stuck on the 
wall through the perforations with 
short strokes of the brush, The 
method of holding the stencil to the 
wall while painting the design is shown 
in Fig. 4. 

Water colors are used in the same 
manner, the only difference being in 
the mixing. The color should be 
mixed very thick. Some decorators 
use them mixed to the consistency of 
a thin wax, and stipple the design on 
the wall. If a standard color is used 
in water-color work, it is not so im- 
portant that a large amount be mixed, 
as the shade can be duplicated by buy- 
ing it from the same manufacturer. 
Homemade water colors are not so 
reliable are it will pay to purchase col- 
ors that are guaranteed. 

When stenciling with calcimine, it 
will be necessary to coat the stencil 
in order to protect it from the chem- 
ical action of the liquid. Coat the 
stencil sheet on both sides with orange 
shellac, taking care to caver the edges. 
If a used stencil of the right pattern 
is at hand, another can be made by 
stenciling the pattern on another piece 
of stencil board and cutting it out. 


( To be continued ) 


Strike-Off Tool for Cement Workers 


A tool for striking off the surface of 
cement in sidewalk construction is very 
important. Such a tool can be made 
by any blacksmith. The illustration 


shows a tool which was designed by a 
correspondent of the Cement World. 
It is simply a piece of 1%4-in. angle 
iron, 6 in. or more longer than the 
width of the sidewalk on which it is 
to be used, with a large handle on each 
end. The handles are of 34-in. round 
iron, with ends flattened and riveted to 
the inside of the angle. 


To use the strike-off tool, a work- 
man at each end grasps it by the han- 
dle, each handle being convenient for 
holding with two hands, and the sur- 
face of the top coat is cut off neat and 
clean with a sort of sawing motion. 
Each man in turn pushes his end 
slightly forward:so as to keep the sur- 
plus material on the walk ahead of 
them. When this accumulates, it may 
be removed with a shovel. If a little 
care and judgment are used in the 
striking-off process, it saves a large 
part of the work of finishing and 
greatly improves the quality of the 
work. 


GA large tool should never be hard- 
ened in a small bath, as this will re- 
sult in uneven hardness. 
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Pattern for a Three-Piece Elbow 


Draw lines ABC and DEF, the dis- 
tance between these lines being equal 
to the diameter of the elbow, and find 
a point G on the line BE extended, so 
that EG equals one-half the diameter 
of the elbow. With G as center, scribe 
two arcs of a circle each one being 
tangent to the lines AB and BC; DE 
and EF, respectively. Space off one- 
half the distance from H to K at L, 
and draw the line MG, Draw a semi- 
circle, CD, and divide it into as many 
equal parts as suitable for the size of 
pipe. Then draw the horizontal lines 
on the divisions, and lay out the 
stretchout as shown. 

As the seam is to be on the side of 
this elbow, begin to determine the 
points of the curved line by setting off 
at the end (4) of the stretchout a dis- 
tance equal to that part of the middle 
horizontal, or line marked 4, which 
lies between the lines HG and MG. 
Proceeding downward on the stretch- 
out, next set off the corresponding part 
of horizontal line 5 on the line marked 
5 in the stretchout, and so on, until 
the line BC is reached. Now return 
and set off the proper distances of the 
horizontal lines on the lines in the 
stretchout marked with the corre- 
sponding numbers, until line DE is 
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Laying Out the Stretchout 


reached, thence back to the starting 
point or central line 4. By joining all 
the points thus determined on the 
stretchout, the line to which the flat 
sheet iron should be cut is found. 

It is scarcely necessary to state that 


the lines on the stretchout should be 
stepped off the same distance apart as 
the divisions between C and D on the 
semicircle—Contributed by S. C. Ship- 
man, St. Petersburg, Fla. 


Motorcyclist’s Headgear for Cold 


Weather 
Several kinds of caps and face pro- 


tectors were tried out by a correspond- 
ent of Motorcycling and none found 


Face Protector of Chamois 


as good as that shown in the sketch. 
It is made of four pieces of chamois 
skin, which were stitched together as 
shown, to make one of the seams come 
in the center of the face and another 
back of the head. Two holes were 
cut for the eyes and one for the mouth. 
The hood should be long enough to 
come down over the neck and inside the 
coat or sweater. The headgear is worn 
under a riding cap or knitted toboggan 
cap. 


Tapping Composition-Rubber 
Bushings 


at one time I had a large quantity 
of composition-rubber bushings to tap, 
such as used for insulating purposes 
on electrical connecting cords. After 
breaking a good many, I tried soak- 
ing them in hot water until they were 
soft, and then tapped them without 
any loss. 
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Billiard Chalk Holder 


A very serviceable billiard chalk 
holder can be made of hose clamps, 
as shown in the 
sketch, by using 
a piece of wire 
as a connection 
between t he 
holder and the 
cord, The cord 
may be tied di- 
rectly to the 
bolt. If small 
clamps cannot 
be obtained, a lit- 
tle friction tape 
can be wrapped 
around the chalk 
before it is inserted in the holder. 


Pipe Jaws for an Ordinary Vise 


The average mechanic cannot resist 
the temptation to hold a pipe in an or- 
dinary vise when no pipe vise is at 
hand. The pipe will be dented or 
crushed, if the jaws are closed too 
tightly. This may be prevented by us- 
ing a pipe jaw especially made for the 
ordinary vise. The jaw is made by 
drilling a number of holes to fit the dif- 
ferent sizes of pipe in a piece of flat 
steel, and notching their edges. A 
slot is cut lengthwise of the piece 
through the holes and one end cut out 
to form a spring. When this pipe jaw 
is slipped over the pipe and clamped in 


Pipe Jaws 


a vise, an equal pressure is distributed 
around the pipe. The teeth will pre- 
vent the pipe from turning. 


Plumbing Tall Work 


Sometimes it is necessary to plumb 
high and heavy work and have it quite 
accurate, The usual way is to attach the 
plumb-bob line to the object as it is 
raised, This means that somebody has 


to climb up and release the line. A 
much easier way is to place the plumb- 
bob line on some object about on a 
level with a person’s head at a dis- 
tance, and sight along the line and the 
object to be plumbed. It can thus be 
readily determined which way to move 
the object in order that it may be in 
line. 


Motorcycle Repair Bench 


The object of the bench shown in 
the sketch is to get the motorcycle 
well off the floor, so that the repair- 
man can work without too much stoop- 
ing. The bench is about 15 in. high. 
A drawer is provided at each end for 
special motorcycle tools, parts, etc. 
These drawers slide both ways, giv- 
ing access from either side of the 
stand. The central space is spanned 


Motorcycle on Bench 


by an open shelf which is very con- 
venient. Such benches are usually 
nailed to the floor, and the inclined 
board is permanently fastened in its 
position.—Contributed by Donald H. 
Johnston, Collins, O. 


Covering Ignition Wires 


High-tension cables and other in- 
sulated wiring of automobiles become 
short-circuited with oil after they have 
been in use for some time, causing 
the current to jump through the in- 
sulation instead of jumping across the 
gaps in the spark plugs. This is very 
annoying as spark plugs will work 
very well when they are out of the cyl- 
inders, but will not spark under com- 
pression, This trouble can be remedied 
by covering the cables with old or new 
rubber hose, either of which is much 
cheaper than new cables. 
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A Homemade 


3rass casting has been accomplished 
for more than 25 centuries, yet in all 
that time the crucible brass furnace 
has changed but little. The simplicity 
of the method seems to have made it 
dificult to improve upon, although of 
course there have been many changes 
in the details of construction and in the 
fuel used. 

There is hardly an iron foundry to- 
day that does not devote some of its 
floor space to making brass castings, 
and there are numbers of foundries 
casting brass only, or perhaps brass 
and aluminum. A correspondent of 
Southern Machinery had occasion to 
install a double furnace, as shown in 
Fig. 1. For various reasons—chiefly, 
however, to test some theories of his 
own—he decided to build the furnace 
himself. He secured a furnace giving 
excellent satisfaction. 

The furnace was made as follows: 

A single furnace, Fig. 2, can be taken 
as the example, the only difference be- 
ing in the size of the main chimney. 
All that is necessary in the way of pat- 
terns is the bottom plate and the grate, 
which most foundries will have in 
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Brass Furnace 


is in the side, about 2 in. below the 
top of the furnace wall. In this in- 
stance the flue was made rectangular, 
6 in, deep and 8 in. wide. This gave a 
depth for the fire and crucible of 22 in. 
below the flue. The top and bottom 
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Fig. 1— Homemade Double-Crucible Furnace 


plates were made from the same pat- 
tern, the only difference being the lugs 
on the bottom plates for hinging the 
grate. The plates and grate being 
made, a sheet-iron drum large enough 
to admit a brick lining, leaving a di- 
ameter of 16 in., or the same size as 
the opening in the top and bottom 
plate, was obtained. 


Fig.2— Homemade Brass Furnace for a Single Crucible 


stock. It should be mentioned that 
these are natural-draft furnaces. The 


inside dimensions are 16 in. in diam- 
eter by 30 in. deep. The flue opening 


This furnace was set in a pit so that 
the top would come even with the floor. 
The pit was dug and walled up with 
brick, and a concrete floor laid on the 
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bottom, The pit was large enough to 
allow of its being easily cleaned out 
and deep enough to allow the grate to 
swing free from the floor when it was 
dropped—that is to say, the depth 
equaled the height of the furnace plus 
the diameter of the grate plus about 
2 in. After flooring and walling up the 
pit, a brick foundation wall, 18 in. high, 
was laid up next to the outside wall 
on two sides of the pit. This wall sup- 
ports the bottom plate. This allowed 
plenty of room for a free draft and for 
the grate to swing clear. 

Sufficient space must be allowed for 
the crucible, and the space between it 
and the furnace wall must, to secure 
the best results, be three times the area 
of the grate surface, and in no case less 
than twice this area. Under these 
circumstances, a free circulation of air 
is obtained from the grate to the flue. 
In building the stack, or chimney, its 
area must be at least equal to that of 
the flue, but the best results will be ob- 
tained when it is 114% times this area. 
The height of the chimney will influ- 
ence the draft, but usually 25 or 30 ft. 
will be sufficient. If two or more fur- 
naces, Fig, 1, are connected to the same 
chimney, the area of the chimney 
should be 114 times the combined areas 
of the flues. 

The illustrations show the construc- 
tion so clearly that little description is 
required. A start in the calculations 
is made by taking the largest crucible 
to be used and from this determining 
the size grate, depth of furnace, diam- 
eter of furnace, size of flue, size of 
chimney, and, finally, the pit. By fol- 
lowing out these steps little trouble 
should be experienced. 


Color Holders for Decorators 


When doing stenciling and line work 
on walls and ceilings it is necessary 
to have several colors at hand. To 
have these handy it is best to arrange 
a sufficient number of tin cans on a 
stout cord or small rope, tying it as 
a belt around the waist. Holes are 
made in the tops of the cans to admit 
the cord or rope. This will save a 
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great deal of stooping to secure the col- 
ors desired.—Contributed by C. O. 
Soots, N. Salem, Ind. 


Harness Hanger 


On my little farm are a number of 
labor-saving devices, the best of which, 
I think, is my method of hitching and 
unhitching, which is similar to that 
used in fire-engine houses. In the 
barn, directly over the point where the 
horse stops, two pulleys are fixed to 
the ceiling and one double pulley is 
placed in the ceiling near the side 
wall. A sack filled with enough sand 
to make it a little heavier than the 
harness and shafts, is tied with two 
sash cords which run up to the double 
pulley and branch out to the two angle 
pulleys then drop to the level of the 
horse’s back where they are fitted with 
large hooks, one to catch in the sad- 
dle on the back band, and the other 
just in front of the crupper. 

The buckles on the harness are re- 
placed with snaps. Patent fasteners 
are placed on the hames and collar. 
These can be procured from any har- 
ness shop. 

The horse is driven under the device 
and stopped at a point where the front 
hook is directly over the saddle. The 
two hooks are attached to the harness. 
The belly bands, hames and lines are 
unsnapped, and the harness and shafts 
are lifted from the horse by the weight. 
The whole operation requires less than 
two minutes, 

This method of hitching and un- 
hitching has other advantages. As 
stated, there are no buckles to un- 
fasten, which is a great convenience, 
especially on a cold or wet night. The 
traces, hold and back straps, and lines, 
all remain fastened to the wagon, The 
harness is never in the mud or dirt, 
nor does it become misplaced. To 
hitch up takes no more time than the 
unhitching, 

The cost is practically nothing, as 
the whole outfit of pulleys, sash cord, 
snaps, etc., will be less than one dol- 
lar.—Contributed by H. P. Ijams, 
Knoxville, Tenn, 
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Extension Clamp 


Anyone having some small screw 
clamps can easily make them into ex- 
tension clamps, as shown in the sketch. 
Drill six ;-in. holes in the clamp and 
saw it in two, as shown by the dotted 
line AA. Make the extension bar of 
an old wagon-tire iron and drill holes 
in the ends to match the holes in the 
ends of the clamp. Fasten the parts 
with small bolts. Make some small 
strips of metal for each side of the 


NEXTENSION BAR 

.Bar on Clamp 
clamp, so that it can be used as it was 
originally. Several different lengths 
can be made by having several exten- 
sion bars.—Contributed by W. A. Lane, 
El] Paso, Tex. 


Paint-Pot Bracket Hanger 


The hanger shown in the sketch is 
intended for use on the side of frame 
houses, and is very handy for hanging 

paint pails, as it 


ean be fastened 
anywhere on the 
i > siding of a 
frame_ house, 


and is very eas- 
ily moved from 
one place to an- 
other. It is made 
of steel and con- 
sists of two 
parts. The top 
part is simply an arm with a hook in 
one end and a row of fine teeth on the 
other end, as shown in the sketch. The 
teeth slip up under the lower edge of 
the siding and prevent the hanger from 
pulling away. The bottom arm is 
hinged to the top arm near the center 
and the tapering end has a sharp point 
which prevents it from slipping.—Con- 
tributed by Chas. Homewood, Water- 
loo, Iowa. 


Garden-Hose Nozzle 


A nozzle on a garden hose that 
throws only a straight stream can be 
made to spray by means of a triangular 


Netting on Hose Nozzle 


piece of galvanized wire netting bent 
as shown in the sketch. The wire net- 
ting is fastened with wire and can be 
taken off when a spray is not desired. 
—Contributed by Paul H. Burkhart, 
Blue Island, Ill. 


Adjuster for Flexible Lamp Cords 


Among the many adjusters for the 
flexible electric cord the open-spiral 
spring is one 
of the be st. 
The globe can 
be readily ad- 
justed to any 
height. The 
spiral spring is 
simple to make, 
if one cannot 
be found, and 
when fastened 
to the flexible 
cord it serves both as adjuster, and 
to take up any jar on the electric 
globe. The spiral should be of spring 
wire and about 1% in. in diameter by 
11 in. long. The coils should be close 
enough together to hold the cord 
firmly.—Contributed by Abner B. 
Shaw, W. Lynn, Mass. 


How to Clean a Cistern 


An easy and effective way to clean 
a cistern is as follows: Procure a hose 
long enough to reach from the top to 
the bottom of the cistern and use it 
as a siphon, the top end being placed 
in a tub or large vessel of water. The 
lower end of the hose is used as an or- 
dinary hose nozzle under pressure for 
washing the dirt and sediment from 
the walls.—Contributed by J. F. Gar- 
lick, Addinville, Ill. 
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Combination Triangle 


A triangle having short edges of 30, 
60 and 45 deg. can be made from an old 
discarded 45-deg. triangle. The knob 


Combination of Angles 


is quite handy in holding the triangle. 
The combination of angles makes the 
instrument quite useful.—Contributed 
by G. T. Kutz, Stamford, Conn. 


Oversize Printer’s Rollers 


Rollers for presses are cast larger 
than the bearing rollers at the ends, 
and as a result the rollers jump when 
passing onto the type forms. This 
is especially troublesome with small 
forms as it not only fills the type with 
ink but is very wearing on the rollers. 


The usual method, where anything 
at all is done by job printers, is to lock 
up type-high roller bearers in each end 
of the chase. The bearers will take 
the ink and smear it on each end of 
the drawsheet where one is liable to 
get his fingers into it—and besides it 
wastes ink. A better way is to get 
one or more strips of felt and fasten 
them with glue on the roller guides 
at each end of the press. This raises 
the rollers so that they pass over even 
single-line card-job forms smoothly. 
The felt will wear for months in the 
ordinary small-town job shop before 
they need be replaced.—Contributed 
by C. W. Goddard, Bellaire, Mich. 


Bronzing Cast Iron 


A German paper gives the follow- 
ing process of bronzing cast iron with- 
out covering it with a metal. Thor- 
oughly cleanse the metal and rub it 
smooth. Apply evenly a coat of sweet 
or olive oil and heat the iron, being 
careful that the temperature does not 
rise high enough to burn the oil. Just 
as the oil is about to decompose, the 
cast iron will absorb oxygen, and this 
forms upon the surface a brown oxide 
skin, which holds securely, and is so 
hard that it will admit of a hard pol- 
ish, thus giving it the appearance of 
bronze. 


Temper-Drawing Outfit 


Having a large number of small 
tools to make, which demanded, for 


sary to get out more than one at a 
time. The arrangement for doing this 
is shown in the sketch. 


A connection with the 


W ended by putting a cap 
on the end of:a %%-in. 


‘Fire Brick F.B. 


Outfit for Temper Drawing 


certain reasons, that the temper color 
should be left on them, it was neces- 


pipe that had been per- 
F.B. forated in several 
places on top. Over 
this was placed a U- 
shaped hood of g-in. 
sheet steel and this set 
on two firebricks high enough for the 
top of the flame to about strike the 
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steel. Air could then enter from the 
bottom and pass out at both ends. 
This outfit was placed where the light 
was good but not too brilliant and 
glaring, for that would have made a 
false color appear on the work. The 
tools, after hardening and polishing, 
were laid on the flat top, 20 or 25 at a 
time, and were quickly and uniformly 
drawn to a brown color. They were 
then taken off and allowed to cool.— 
Contributed by D. A. H. 


Pipe Stand 


Procure two lengths of 35 or 40-Ib.- 
per-yard railroad rail, cut through the 
head about 12 in. from each end, and 
cut it from the rail for another 12 in. 
Turn this part up and bend the. bot- 


Stand of Railroad Rails 


tom as shown in the sketch. An 8-ft. 
length of rail makes a_ well-propor- 
tioned stand. Two rails fastened to- 
gether with distance pieces make a 
very handy stand. Old discarded rails 
may be utilized. 


Improved Caliper Gauge 


Every machinist and toolmaker has 
undoubtedly experienced some trouble 
in gauging parallel surfaces with a 
caliper gauge, especially at the mo- 
ment when the work is about to enter 
the jaws of the gauge, says Machinery. 
If the gauge is held so that the jaws 
are slightly inclined to the surfaces to 
be gauged, the piece will not enter the 
gauge, even if it should be several 
thousandths of an inch under size. 
This condition is indicated in Fig. 1. 

In Fig. 2 is shown a caliper gauge 
which eliminates this difficulty, and 
allows the gauging to be done quickly 
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and accurately. When this gauge is 


used, the long jaw A is held against 
one of the sides of the piece to be 
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Gauge for Calipers 


gauged and moved along it until the 
piece enters completely between the 
jaws, provided it is of the correct size 
or under size. If the piece is above 
the correct size, it will be brought to 
a stop against the gauge as soon as 
the short jaw B is reached. 


A Lath Holder 


Most workmen find it quite difficult 
to place the lath in a place conveniently 
at hand while putting them on a ceil- 
ing. This trouble may be overcome 
by using an ordinary nail keg with a 
wide bottom attached to it, and stand- 
ing a bundle of lath inside. A_ brick 
placed in the bottom of the keg in- 
creases the stability. 


Tongs for Handling Ties 


The tongs illustrated are used for 
handling ties. Such tongs have taken 
the place of the more complicated types 
formerly used, says the Railroad Age 
Gazette. A pair of tongs may be made 
of two old switch bars riveted together, 


i RIVET 
CG CLEVIS 
Se TWISTED HALF AROUND 
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Tie-Handling Tongs 


the ends being twisted to form points. 
Similar tongs are also used for handling 
rails, 


CIn drawing the temper, do not hurry 
The slower, the better. 


the work. 
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Homemade Surface Gauge 


A very handy surface gauge for 
planer work can be made from an or- 
dinary tin can 
and a piece of 
heavy wire. 
The cover or 
part cut to re- 
move the con- 
tents of the can 
is bent up at an 
angle, and the 
wire inserted 
through t w o 
holes cut in the 

J cover as shown. 
The outer end 
of the wire is 
sharpened, The cover may be raised 
or lowered as desired.—Contributed 
by N. L. Danielson, Oshkosh, Wis. 


Soldering Line Joints with a Candle 


The accompanying sketch shows 
how a candle may be used for solder- 
ing a line splice even in a strong wind, 
SsayS a_ corre- 
spondent of Te- 
lephony. 

The device 
consists of two 
brass tubes, one 
of which slides 
tightly in the 
other. A candle 
stub is fastened 
to the inside tube 
and holes 
are punched to 
allow the air to make a draft. The top 
of the outer tube is slotted, and after 
the splice is made, the candle lighted 
and the tube slipped up to the proper 
point so that the hottest part of the 
flame will envelop the splice, a very 
good job results. This works almost as 
well as‘a Bunsen burner. 


CA tap will never run straight in a 
jig unless the pilot at the end fits the 
hole closely. 


Leather Piston Packing 


A service pump in a street-railroad 
power plant gave considerable trouble 
by water slipping past the plunger, 
says Power. The engineer could find 
nothing that would remedy this 
trouble until he tried ordinary leather 
packing rings, six in number, which 
easily fitted in the water cylinder when 
dry. These were placed on the piston 
just as ordinary packing, and the fol- 
lower plate and nut put in position. 
Since using this method of packing the 
water plunger, the pump will often run 
18 months without attention. 


Shaping a Stuffing-Box Gland 


The straight taper on a stuffing-box 
gland should be turned to a double 
taper as shown in the sketch to hold 
the packing on a 
worn piston rod. 
The straight 
taper A squeezes 
the packing 
against the rod, 
and if the rod or 
hole is worn, the 
packing will 
blow out, But if the taper is cut as 
shown at B, the packing will be 
squeezed also against the small taper 
C, which keeps it from blowing out 
through the worn hole.—Contributed 
by Joe V. Romig, Allentown, Pa. 


Testing the Indelibility of a Type- 
writer Ribbon 


All aniline colors fade and finally 
disappear from the effect of light, and 
only ribbons impregnated with a color 
containing a carbon base are perma- 
nent, says a French magazine. 

To find if the ribbon will give in- 
delible writing or not, scrape off some 
of the substance on the ribbon, stir 
it up in hot alcohol and put a drop of 
the mixture on a blotting paper. If 
the spot made is uniformly colored, 
the ribbon contains aniline, but if there 
forms around. the central colored spot 
an outer uncolored ring of moisture, 
the ribbon will make indelible writing. 


) 
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Tracing Down Telephone Troubles 


By GEO. M. 


PETERSON 


Part III — Locating 


Knowing the nature of the trouble 
and having obtained some idea of the 
extent of the damage done, the Wheat- 
stone bridge is brought into action. In 
locating faults with the Wheatstone 
bridge, there are two methods in uni- 
versal use: the Murray loop and the 
Varley loop. The Murray loop is gen- 
erally preferred, and the Varley is used 
to check. The two methods are shown 
in the sketches. 

As the Murray loop locates the fault, 
while the Varley loop locates from 
the “short” back, it can be readily 
understood why the Murray is taken 
as standard. In making an open test 
with a Murray loop, alternating cur- 
rent is supplied at E from a second- 
ary circuit formed by bridging a 
condenser across a buzzer of 60 ohms’ 
resistance, which is in series with a bat- 
tery of four dry cells. A shall be made 
1000 and B zero. 

All “bridge” readings are taken in 
ohms and then multiplied by the num- 
ber of feet per ohm. The accompany- 
ing table will be found useful in this 
connection. Having obtained the num- 


ber of feet to the seat of the trouble, 
a print of the plant is obtained, and 
the distance scaled. This will show 
the exact location of the trouble, and 


| SHORT 
ON PAIR 
GOOD WIRE 


AB- RATIO ARMS OF BRIDGE 

R = RHEOSTAT ARM IN OHMS 

G = GALVANOMETER 

KEYS 

x = DISTANCE TO FAULT, IN FEET 

L «= LENGTH OF GOOD WIRE,IN FEET 
CONNECT GOOD AND FAULTY WIRES AS SHOWN 
AND VARY R UNTIL A BALANCE IS OBTAINED 

X WILL THEN CQUAL ELA. 

Murray Loop Test for Grounds 


— 


locates it in a splice or a section of 
cable. 

A great deal could be written on 
this subject by going into details as 
to the methods of using the bridge, 
and the various kinds of faultfinders; 
by explaining the methods used in 
“clearing” the trouble after it has been 
tested out and located, and by detail- 


Diameter in Mils B. and S. 
or inch || Weight in Pounds | 
No. — “ham oF | pe per Gus Ohms 
ar ile 
W | || Fe. | Per 
11 | 90.74 120 116 |24.93 |131.63 40.120 | 795.3 1.257 .05045] Z 
12 80.81 109 104 19.77 {104.39 || 50.590 | 630.7 1.586 -08022] O 
13 71.96 95 92 15.68 80.791 || 63.790 | 500.1 1.999 .1270 
*14 | 64.08 83 80 || 12.43 76.191 || 80.440 | 396.6 2.521 .2028 |W 
15 57.07 72 72 9.858 | 52.050} 101.400 | 314.5 3.179 | & 
16 | 50.82 65 64 H 7.818 | 41.277 | 127.900 | 249.4 4.009 .5128 [= 
17 45.26 58 56 | 6.200 | 32.736}; 161.300 | 197.8 5.055 .8153 > 
18 40.30 49 48 Ht 4.917 | 25.96 || 203.400 | 156.9 || 6.374) 1.296 
*19 || 35.89 42 40 | 3.899 | 20.595 || 256.500 | 124.4 || 8.038| 2.061 |@ 
20 31.96 35 36 3.092 | 16.324|| 323.400 98.66 | 10.14 3.278 a 
21 | 28.46 32 32 || 2.452 | 12.946 || 407.800 78.24 || 12.78 5.212 a. 
*22 | 25.35 28 28 1.945 | 10.268 || 514.200 62.05 | 16.12 8.287 a 
23 | 25 24 1.542 8.142 648 . 400 49.21 || 20.32 | 13.18 
24 | 20.10 22 22 | 1.223 6.457 || 817.600 39.02 | 25.63 | 20.95 18) 
25 17.90 20 20 |  .9699' 5.121) 1031.000 30.95 | 32.31 | 33.32 
“Indicates gauges generally used on telephone work. 
Add 1% to resistance for every 4° the wire is above standard temperature (68° F.). 
Subtract 1% from resistance for every 4° the wire is below standard temperature (68° F.). 


Table of Gauges, Weights, Lengths and Resistance of Copper Wire in Ohms 


| 
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ing the numerous cases of seemingly 
freakish trouble which one encounters. 
It has been the purpose of this article, 


AB= RATIO ARMS OF BRIDGE 
G = GALVANOMETER 
M = RHEOSTAT ARM IN OHMS 
KK’= KEYS 
D = FAULTY WIRE 
Y = RESISTANCE OF GOOD WIRE LOOP TOF 
X = RESISTANCE FROM D TO F 
R = TOTAL RESISTANCE OF LOOP X+Y, IN OHMS. 
CONNECT GOOD AND FAULTY WIRES AS SHOWN 
AND VARY M UNTIL A BALANCE IS OBTAINED. 
X WILL THEN EQUAL oes 


Varley Loop Test for Grounds 


a 
9 


however, to explain the methods used, 
and to have the reader understand the 
great part “trouble” plays in the main- 
tenance of a telephone system. 

While there is plenty of light, easy 
work to be done by the galvanometer 
man, such as testing out bad pairs or 
clearing up a single pair of wires for 
immediate use in a congested cable, 
etc., there is also plenty of hard work 
and long hours at a stretch. It must 
also be understood that in this work, 
as in all others, no hard and fast rules 
can be laid down, and that only years 
of experience and training can pro- 
duce the quick-acting and accurate 
galvanometer man who can take in the 
situation at a glance and apply the 


GOOD WIRE 


x ———-| OPEN 


= AB = RATIO ARMS OF BRIDGE 

GRD R = RHEOSTAT ARM IN OHMS 
T = HEAD RECEIVER 
X = DISTANCE TO FAULT, IN FEET 
L = LENGTH OF GOOD WIRE, IN FEET 


CONNECT GOOD AND FAULTY WIRES AS SHOWN 
AND VARY R UNTIL NO TONE IS OBTAINED IN RECEIVER. 
X WILL THEN EQUAL £¢8-IN WHICH R EQUALS RHEOSTAT 
READING WHEN NO TONE IS OBTAINED. 


Murray Loop Test for Opens 


shortest possible test in order to fo- 
cate and clear the trouble with the 
least loss of time. 


( The end) 


Temporary Repairs on Elliptic Springs 

When breaks occur on _ elliptic 
springs, and especially those on auto- 
mobiles, it is well to know how to 
make repairs without unnecessary de- 
lay, says the Motor Magazine of Can- 
ada. Springs break in various places, 
but most commonly in the center be- 
tween the spring clips or in proximity 
to these fastening devices, as shown in 
the sketch. While these clips will hold 
a spring together, the ends are liable 
to sag and put a dangerous strain on 
the fasteners. An emergency repair of 
a broken spring can be made as in- 
dicated in the sketch. 

If the break is near the end, a block 
of wood should be nailed to the board 


over the break. The operation of fas- 
tening is practically the same as for 
the center break, which is as follows: 
A hardwood board, B, from 1 to 2 in., 
is trimmed on its sides so that it will 
be about 5 in. in the center and 2 or 3 
in. at the ends. Drive nails in the ends 
of the board to hold the binding, lift 
the frame of the car with a jack to take 
the weight off the spring and put the 
center of the board on the rubber 
bumper, or, if there is no bumper, on 
a block of wood. Bind the ends of the 
board tightly to the springs with 
straps, wire or rope. 


GTin can be removed from tin-plate 
scrap by boiling in caustic soda. The 
tin in the solution can then be deposited 
on a sheet-iron plate by electrodeposi- 
tion. 


| SHORT 
JON PAIR 
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Holding Eyeglass Case in the Pocket 


Many an eyeglass lens is unneces- 
sarily broken when the eyeglass case 
chances to slip from the vest pocket 
and drop on a hard floor or pavement. 
This happened to the writer once and 
wishing to avoid a repetition of such 
an accident, I tried to devise some 
means of preventing it. A_ pencil 
pocket clip was purchased, and the 
circular portion was straightened out 
and shaped to fit the lid of the eyeglass 
case. Two holes were drilled in this 
part of the clip, about 7% in. in diam- 
eter and %¢ in. apart, and then trans- 
ferred to the lid of the case, which was 
aiterward drilled with the same drill. 
Two round-head brass nails were cut 
to length, the clip was fastened to the 
lid with the nails, which were riveted 
on the inside. The round heads on the 
outside gave a more finished appear- 
ance to the job.—Contributed by E. 
N. Davey, Lachine Locks, Can. 


Tongs to Hold Plowshares 


A method of making tongs to hold 
plowshares is described by a corre- 
spondent of the Blacksmith and Wheel- 
wright as follows: First make one 


side of the tong to fit on the share, Fig. 
1, same as the land bar, with a hole 
that corresponds with the hole in the 
share on the land side, and make the 
other jaw of the tong as an ordinary 


Special Jaws on the Tongs 


flat tong with a pin so that, when the 
handles are pressed together, the pin 
will go through the hole in the land 
side of the share and the other jaw 
of the tong. The jaw on handle A, 
Fig, 2, must fit the same as the land 
bar. With this tong I hold my shares 
just as if a land bar were bolted on. 


CA casting should be well pickled and 
free from sand before it is placed on 
a milling machine. 


Swing Scaffold for Painting Bridges 


While painting several county 
bridges, I was unable to find a way of 
hanging a scaffold under one of them. 


Two pieces of wood, 2 by 3 in., cut 
with little clearance so that they could 
slide easily between the floor beams 
and turn flat when in 


| 


Scaffold Attached to the I- Beams 


The bridge was 30 ft. wide and had a 
sidewalk on one side. Having nothing 
convenient, long enough to reach 
across the full width of the bridge, a 
scaffold was made as shown in the 
sketch. 


place, were the princi- 
pal parts. Two hangers 
were made as shown, 
with a 1-in. rope and a 
board, 1% by 6 in., 
having holes for the 
rope to pass through 3 
in. from each end at the 
center. The knots on the ends of the 
rope were made large enough so that 
they would not pull through. 

In moving this scaffold, the third and 
fourth planks of the bridge from where 
the blocks rested were raised each 
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time, and the blocks were drawn and 
moved ahead under the next third or 
fourth plank. In this way, a space of 
15 ft., which was the distance between 
the crossbeams, was painted by moving 


the scaffold only twice. One-half of 
the bridge was painted going in one 
direction, and the other half on the 
return.—Contributed by Mathew H. 
Jones, Cresco, Pa. 


Angle Square for Die Filing 

The angle square shown in the sketch 
will give the degree of clearance of 
== the dies when machined or filed, 
i eliminating the need of having 
solid-degree s q u ares corre- 
sponding to the different clear- 

i ances required. This tool also 


Blade can be Set at Any Angle 


does away with the necessity of set- 
ting a small level to a graduated pro- 
tractor. A screw and knurled nut bind 
the scale between the stock of the 
square.—Contributed by Henry C. 
Ronfeldt, Toledo, O. 


Garden Seed Row Marker 


The hoe is generally used for mark- 
ing seed rows in a small garden. A 
line is stretched taut and the hoe is 
drawn along it to make the rows 
straight. I constructed the tool shown 
in the sketch to mark the seed rows 


Marker for Seed Rows 


and to make them straight without a 
line. The marker will make a row 
straight for 100 ft. and make it nar- 
row and of even depth. The sketch 


clearly shows its construction, The 
length of the marker will cause it to 
make a straight row.—Contributed by 
A. S. Thomas, Gordon, Ont. 


Mitten for Handling Belts 


A handy device for protecting the 
hands of those working around belts 
can be made of a piece of flexible, 
single-leather belt. This is used in the 
palm of the hand by bending it in a U- 
shape, says the American Miller. The 
corners of the belt are trimmed as 
shown at A, and two slots cut as in- 
dicated. Another piece of leather is 
formed as shown at C, for the strap 
over the back of the hand. Insert the 


Protection in Handling Belts 


two ends of this piece in the slots and 
the protector will be complete, as 
shown at B. Put a protector of this 
kind on when attempting to throw on 
a running belt. 


How to Straighten an Automobile 
Frame 


Some time ago I had to straighten 
an automobile frame which had been 
in a wreck. I straightened it in the 
following manner: A chain having a 
turnbuckle in the center was run diago- 
nally across the frame between the 
corners that were out. The turnbuckle 
screw made it easy to draw the frame 
perfectly square at the corners.—Con- 
tributed by J. N. Bagley, Superior, 
Nebraska. 
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Joints for Model Aeroplane 


In constructing model or toy aero- 
planes the strips used are so slender 
that it is difficult to join them at the 
ends with brads without splitting them. 
If glue is used, there is danger of 
breaking two or more ribs, should it 
be necessary to remove a broken or de- 
fective rib. 

An empty 22-gauge long cartridge 
can be formed into an elbow that will 
connect the framework accurately, give 
more strength than glue or brads, and 
allow a broken section to be removed 
without spoiling the other part of the 
framework. File off the end A, Fig. 
1, so that the shell will form a straight 
tube, and file as shown in Fig. 2 with 
a three-cornered file. Then bend the 
two sections into the form shown in 
Fig. 3 and solder the adjacent edges. 
File off the rough spots and drill small 
holes, as shown, for the insertion of 


Cartridge Shells Used for Joints 


pins to hold the wood strips. Much 
time in the building of model aero- 
planes can be saved by keeping a sup- 
ply of these elbows on hand. 


CA deep rust on tools may be removed 
by soaking them in a strong, hot bath 
of potash and water for a half hour, 
then dipping them into a solution of 
1 part muriatic acid in 2 parts cold 
water. 


An Indoor Baseball Game 


An indoor game of baseball may be 
played on a board 5 ft. long and 3 ft. 
wide. A diamond is laid off at one 
end of the board and pins represent- 
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Baseball Diamond on a Board 


ing the hits are attached to the board 
so they will project above the surface. 
The locations of the players are des- 
ignated by holes bored part way in 
the wood with an expansive bit. These 
holes should be large enough to re- 
ceive the rings easily. The rings may 
be gaskets or they may be made of 
rope, and should have an inside diam- 
eter of about 3 in. 

Only two persons can play at this 
game, The distance from the board 
to the thrower may be from 10 to 100 
ft., according to the size of the room. 
This distance should be marked and 
each thrower stand at the same place. 

If the ring is thrown over one of 
the “base-hit” or “two-bagger” pegs, 
it shows the number of bases secured. 
Throwing a ring over one of the “home- 
run” pegs means a score, of course. 
The “infield hit” secures a base. If 
the ring slips into a hole, that counts 
one out. A player must throw until 
he has three outs, The score is kept 
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for the runs made.—Contributed by 
Francis P. Hobart, Willoughby, O. 


A Lantern for the Camp 


A very desirable lantern for camp 
use is one that utilizes a candle instead 
of a lamp. Such a lantern can be 
made of an ordinary 
oil-lantern globe, a 
block of wood, some 
‘galvanized wire, a 
few nails, a metal 
collar, and a hood of 
zinc or tin, The 
block of wood is cut 
octagonally and the 
metal collar is fas- 
tened to it as shown. 
Four headless nails 
are driven into the 
center of the block, 
spaced so as to hold 
an ordinary candle 
securely, The wire 
is formed into a U-shape and the ends 
fastened into the block of wood out- 
side of the candle socket, and within 
the globe circle. A conical piece of tin 
or zinc is formed to fit over the top of 
the globe as shown. As the candle 
does not require much draft there is 
no opening provided.—Contributed by 
— W. Baird, M. D., New York 

ity, 


Electric Lights Controlled from Two 
or More Switches 

Many times it is quite an advantage 

to have a lamp or group of lamps so 

connected that the current may be 

turned on or off by any one of a 


A ) B 


© SOURCE OF ENERGY 


LAMPS 


Fis.1 
Lamps Controlled from Two Switches 


number of different switches. For ex- 


ample, the lights in a long hall or 
passage-way can be lighted or extin- 


guished by operating a switch at 
either end of the hall; the lights in the 
upper and lower halls of a residence, 
turned on or off by operating a switch 
upstairs or downstairs as the case 
might demand; the lights in the 
garage, controlled by switches at both 
the inside and outside door, ete. 

The method of connecting a-number 
of lamps to a circuit so that they can 
be controlled from either of two 
switches is shown in Fig. 1. The 
switches, as illustrated in this drawing, 
are in such a position that the lamps 
will burn. If either of the switches be 
thrown to its other position (there are 
two positions for each switch), the cir- 
cuit will be opened. The operation 
then of either switch will again close 
the circuit. 

The method of connecting a number 
of lamps to a circuit so that they can 
be controlled by any number of 
switches is shown in Fig. 2. The 
switches are all in such a position that 
the lamps will burn, If any one of the 
switches be turned to its second posi- 
tion (all the switches have two posi- 
tions), the circuit will be open, The 
dotted lines at switch C show the con- 
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Fig.2 
Lamps Controlled by Any Number of Switches 


nections through switch C after it has 
been operated. Operating switch D 
then will again close the circuit, by 
using the dotted lines in switches C 
and PD, The wiring for the control of 
lamps, as just indicated, must comply 
with the underwriters’ requirements, 
and also city requirements, if the work 
be done in a place having city regula- 
tions for electric wiring. 


@Wire netting may be cut by laying 
it on the side edge of a spade and strik- 
ing it with a hammer. 
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How to Make a Canoe 


A practical. and- serviceable canoe, 
one that is inexpensive, can be built by 
any boy, who can wield hammer and 
saw, by closely following the instruc- 
tions and drawings, given in this article. 

It is well to study 
these carefully before 
beginning the actual 


from a carriage or blacksmith’s shop. 
The pieces are bent by wrapping a 
piece of wire around the upper end 
and baseboard. The joint between the 
curved piece and the base is tempo- 


work. Thus an under- 
standing will be gained 
of how the parts fit to- 


gether, and of the way 
to proceed with the 
work. 

Dimensioned draw- 
ings of the canoe and 
molds are contained in 
Fig. 1. The boat is 
built on a temporary 
base, A, Fig. 2, which 
is a board, 14 ft. 1 in. 
long, 3 in. wide and 1% 
in. thick. This base is 
fastened to the trestles and divided 
into four sections, the sections on each 
side of the center being 4 ft. long. 

The next thing to be considered are 
the molds (Fig. 3). These are made 
of 1-in. material. Scrap pieces may 
be found that can be used for these 
molds. The dimensions given in Fig. 
1 are for one-half of each form as 
shown in Fig. 3, under their respective 
letters. The molds are then tempo- 
rarily attached to the base on the di- 
vision lines. 

Proceed to make the curved ends as 
shown in Fig. 4. Two pieces of 


Fic.t 
Canoe and Molds Details 


rary. Place a stick between the wires 
and twist them until the required 
shape is secured. If the wood does not 
bend readily, soak it in boiling water. 
The vertical height and the horizon- 
tal length of this bend are shown in 
Fig. 4. The twisted wire will give the 
right curve and hold the wood in shape 
until it is dry. 

The gunwales are the long pieces B, 
Fig. 2, at the top of the canoe. These 
are made of strips of ash, 15 ft. long, 
1 in, wide and 1 in. thick. Fasten them 
temporarily to the molds, taking care 
to have them snugly fit the notches 


Fig.2 


Shaping the Canoe 


straight-grained green elm, 32 in. long, 
134 in. wide and 1 in. thick, will be 
required. The elm can be obtained 


shown. The ends fit over the outside 
of the stem and stern pieces and are 
cut to form a sharp point, as shown 
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in Fig. 5. The ends of the gunwales 
are fastened permanently to the up- 
per ends of the bent stem and stern 
pieces with several screws. 


stem and stern pieces as shown in Fig. 
4. When this piece is fastened in 
place, the base can be removed. The 
seats are attached as shown in Fig. 8, 


Fic.7 


Construction of the Various Parts 


Two other light strips, C and D, 
Fig. 2, are temporarily put in, and 
evenly spaced between the gunwales 
and the bottom board. These strips 
are used to give the form to the ribs, 
and are removed when they have 
served their purpose. 

The ribs are now put in place. They 
are formed of strips of well seasoned 
elm or hickory, soaked in boiling water 
until they bend without breaking or 
cracking. Each rib should be 1% in. 


Fig.10 Fig. 
Paddle Parts 


wide, %% in. thick and long enough to 
reach the distance between the gun- 
wales after the bend is made. The ribs 
are placed 1 in, apart. Begin by plac- 
ing a rib in the center of the base and 
on the upper side. Nail it tempora- 
rily, yet securely, and then curve the 
ends and place them inside of the gun- 
wales, as shown in Fig. 6. Fasten the 
ends of the rib to the gunwales with 
l-in. galvanized brads. This method 
is used in placing all the ribs. When 
the ribs are set, remove the pieces C 
and D, Fig. 2, and the molds. 

A strip is now put in to take the 
place of the base. This strip is 134 in. 
wide, 14 in. thick and long enough to 
reach the entire length of the bottom 
of the canoe. It is fastened with 
screws on the inside, as shown in Fig. 
%, and the ends are lap-jointed to the 


and the small pieces for each end are 
fitted as shown in Fig. 9. 

The frame of the canoe is now ready 
to be covered. This will require 51% 
yd. of extra-heavy canvas. Turn the 
framework of the canoe upside down 
and place the canvas on it. The cen- 
ter of the canvas is located and tacked 
to the center strip of the canoe at the 
points where ribs are attached. Cop- 
per tacks should be used. The canvas 
is then tacked to the ribs, beginning 
at the center rib and working toward 
each end, carefully drawing the can- 
vas as tightly as possible and keeping 
it straight. At the ends the canvas is 
split in the center and lapped over the 
bent wood. The surplus canvas is cut 
off. A thin coat of glue is put on, to 
shrink the cloth and make it water- 
proof. 

The glue should be powdered and 
brought into liquid form in a double 
boiler. A thin coat of this is applied 
with a paintbrush. A small keel made 
of a strip of wood is placed on the 
bottom to protect it when making a 
landing on sand and stones in shallow 


Fic.13 
A Single Paddle 


water. When the glue is thoroughly 
dry the canvas is covered with two 
coats of paint, made up in any color 
with the best lead and boiled linseed 
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oil. The inside is coated with spar 
varnish to give it a wood color, 

The paddles may be made up in two 
ways, single or double. The double 
paddle has a hickory pole, 7 ft. long 
and 2 in. in diameter, for its center 
part. The paddle is made as shown 
in Fig. 10, of ash or cypress. It is 12 
in. long, and 8 in. wide at the widest 
part. The paddle end fits into a notch 
cut in the end of the pole (Fig. 11). 


A shield is made of a piece of tin or 
rubber and placed around the pole 
near the paddle to prevent the water 
from running to the center as the pole 
is tipped from side to side. The com- 
plete paddle is shown in Fig. 12. A 
single paddle is made as shown in Fig. 
13, This is made of ash or any other 
tough wood. The dimensions given 
in the sketch are sufficient without a 
description. 


Thorns Used as Needles on a 
Phonograph 


Very sharp thorns can be used suc- 
cessfully as phonograph needles. 
These substitutes will reproduce sound 
very clearly and with beautiful tone. 
The harsh scratching of the ordinary 
needle is reduced to a minimum, and 
the thorn is not injurious to the record. 


Tool Hangers 


A tool rack that is serviceable for al- 
most any kind of a tool may be made 
by placing rows of dif- 
ferent-size screw eyes 
on a wall close to the 
workbench, so that files, 
chisels, pliers and other 
tools, and the handles of 
hammers can be slipped 
through the eyes. 

A place for every tool 
saves time, and besides, 
when the tools are hung 
up separately, they are 
less likely to be dam- 
aged, than when kept 
together on the work- 
bench. 


Child’s Footrest on an Ordinary Chair 


Small chairs are enjoyed very much 
by children for the reason that they 
can rest their feet on the floor. In 
many households there are no small 
chairs for the youngsters, and they 
have to use larger ones. Two things 
result, the child’s legs become tired 


from dangling unsupported or by try- 
ing to support them on the stretchers, 
and the finish on the chair is apt to 
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Footrest on Chair 


be scratched. The device shown in the 
sketch forms a footrest or step that 
can be placed on any chair. It can be 
put on or taken off ina moment. Two 
suitable pieces of wood are nailed to- 
gether at an angle and a small notch 
cut out, as shown, to fit the chair 
stretcher. 


Drying Photo Postal Cards 


A novel idea for drying photo postal 
cards comes from a French magazine. 
The drying of the cards takes a long 
time on account of their thickness, but 
may be hastened by using corrugated 
paper for packing bottles as a drying 
stand, Curve the cards, printed side 
up, and place the ends between two 


Card on Dryer 


corrugations at a convenient distance 
apart. They will thus be held firmly 
while the air can circulate freely all 
around them. 
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Preserving Key Forms 


After losing a key or two and having 
some difficulty in replacing them, I 
used the method shown in the sketch 


Key Forms Cut in Paper 


to preserve the outlines for making 
new ones. All the keys I had were 
traced on a piece of paper and their 
forms cut out with a pair of shears. 
When a key was lost, another could 
thus be easily made by using the paper 
form as a pattern——Contributed by 
Ernest Weaver, Santa Anna, Texas. 


Renewing Typewriter Ribbons 


Roll the ribbon on a spool and mean- 
while apply a little glycerine with a 
fountain-pen filler, Roll up tightly and 
lay aside for a week or ten days. Do 
not apply too much glycerine as this 
will make the ribbon sticky—a very 
little, well spread, is enough. The 
same application will also work well 
on ink pads.—Contributed by Earl R. 
Hastings, Corinth, Vt. 


Drinking Trough for Chickens 


A quickly made and sanitary drink- 
ing trough for chickens is formed of a 
piece of ordinary two or three-ply roof- 
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Trough of Roofing Paper 


ing paper. The paper is laid out as 
shown, and the edges are cemented 
with asphaltum and then tacked to the 
side of a fence or shed. 


Ordinary Pen Used as a Fountain Pen 


It is a very simple matter to make a 
good fountain pen out of an ordinary 
pen and holder. The device is in the 
form of an attachment readily con- 
nected to or removed from any ordi- 
nary pen and holder, although the 
chances are that when once used it 
will not be detached until a new pen 
is needed. 

Take the butt end of a quill, A, from 
a chicken, goose or turkey feather— 
the latter preferred as it will hold more 
ink—and clean out the membrane in 
it thoroughly with a wire or hatpin. 
Then make a hole in the tapered end 
of the quill just large enough to pull 
through a piece of cotton string. Tie 
a knot in one end of this string, B, and 
pull it through the small end of the 
quill until the knot chokes within, then 
cut off the string so that only 4 in. 
projects. Shave out a small stopper 
from a bottle cork for the large end 


Fountain Attachment 


of the quill. This completes the ink 
reservoir. 

Place the quill on top of the pen- 
holder C, so that its small end rests 
against the pen immediately above its 
eye. Pull the string through this eye. 
Securely bind the quill to the pen and 
holder with a thread, as shown, first 
placing under it a wedge-shaped sup- 
port of cork or wood, D, hollowed on 
both sides to fit the curved surfaces of 
the quill and holder. The illustration 
shows the detail clearly. 

To fill the reservoir place the pen 
upright on its point and dip a small 
camel’s-hair brush or _ cloth-bound 
toothpick into the ink bottle and 
“scrape” off the ink it will hold on the 
inner edge of the quill. Cork tightly, 
and the device is ready for use. When 
not in use place the holder at an an- 
gle with the pen uppermost.—Contrib- 
uted by Chelsea C. Fraser, Saginaw, 
Michigan. 


\ } | 
P | \ / 
| 
< | 5 ¢ 
2 | \ 
al Cc FES 
— = ~ B 
; 
q 
| 


Some Conventional Designs for Cardcases 


Arts-Crafts Leather Work 
By MARY C. SCOVEL 
Part II 


When laying out designs for leather 
work, avoid making them too small 
and intricate. Bold, simple designs are 
the best. The relation between the 
shapes of the background and of the 
design should be well balanced. The 
design should not be so small that the 
large background shapes overbalance 
it. One good way is to let the design 
partly follow or repeat the contour of 
the object. If the article be rectangu- 
lar in shape, let some of the lines of 
the design follow. rectangular lines; 
and if circular, follow the curves of the 
circle. 

The first piece of leather work con- 
sidered, will be an ar- 
tistic cardcase. The 
foundation of a card- 
case is a_ rectangle. 
Take a piece of paper 
10 by 434 in. and fold 
it in the middle, mak- 
ing each side 5 in., 
then fold in 2 in, on 
each outside edge to- 
ward the center. This 
last fold makes the 
pocket of the case. If 
a deeper pocket is de- 
sired, a longer piece 
of paper must be used, 
and the fold more 
than 2 in. Cut out 
the leather according 
to the paper pattern 
and allow at least 4 
in. for the margin. 
This gives enough ex- 


Stampcase 


tra material for fastening the leather 
on a board outside of the pattern. 
Moisten the leather on the rough or 
unfinished side. Remember that, as 
previously stated, Russian calfskin is 
the best for tooling. Place the folded 
paper on the right side of the leather, 
then with a ruler, triangle and lining 
tool draw the vertical lines where the 
paper is folded. If the leather is moist- 
ened enough, the tool will make a deep 
line. Make these lines where the 
leather is to be folded in the center, 
and for each pocket. Line all around 
the pattern on four sides to indicate 
the outside border of the pattern. 
Note that there are 
four vertical panels or 
rectangles, two wide 
ones and two narrow 
ones, as the leather 
lies flat on the board. 
Select either of the 
wider rectangles for 
the front of the card- 
case. Transfer the 
design onto this side. 
Place the paper on 
the moistened leather 
and go over all the 
lines of the design 
with a hard pencil. 
When this is done, 
take the paper away 
and deepen the lines 
of the design with the 
lining tool. If tooling 
is desired, use the 
broad-end tool and 
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Back of Magazine Cover 


press down the background with firm 
even strokes. Keep the background 
and edges of the design sharp. If 
stamping is desired, make rows of 
small circles, regular or irregular, by 
using the nail set and a wood -mallet. 
The inside or lining is made of skiver 
leather or silk. The two center rect- 
angles are the only parts lined. Cut 
out the piece of silk or leather about 
7s in. less at the top and bottom of 
the rectangles and 14 in. wider on each 
side. If leather is used, apply library 
paste on its back, then place carefully 
on the inside, smooth it down firmly 
and put it under a heavy weight to 
dry. If silk is used, apply the paste 
around the edges for a width of about 
1%, in., and put it under the weight. 
The case is then folded and sewed at 
top and bottom. Cut off the surplus 
leather about 


Silk Lining of Magazine Cover 


edges together. The design can be 
placed on either side. A border de- 


sign bounded by rectangular lines is. 


very suitable. The margin allowed 
around the design shown in the illus- 
tration is 1 in. from the front edge, 
11% in. from the top edge, and 214 in. 
from the bottom edge. The design 
is 544 in. wide. It is placed on the 
moistened leather and lined, tooled or 
stamped as described for the card- 
case. The inside of this cover is lined 
with heavy silk. Allow a 4-in. margin 
to turn in on all four sides. Two strips 
made of the lining material, 2% in. 
wide and 11 in, long, are placed 1% in. 
from each side, over the lining on the 
inside. The lining, strips and the 
leather are stitched together about 144 
in. from the edge on all four sides. 
The strips are to hold the magazine 
in place as 


in. from the 
stitches, 

The next 
article is the \ ) 
useful maga- 
zine cover, 
which anyone 
should delight 
in making, It 
requires 
a piece of 
leather 11 by 
15 in. Allow 
enough mar- 


| 


the cover of 
the book is 
slipped be- 
tween the 
cover and thé 
strip. 

L\ Other kinds 
of leather, 
such as ooze 

Ney, oq cow and ooze 
calf, may be 
these only al- 

W yy low the meth- 
out the de- 


board. Fold 


used, but 
od of cutting 
ast 


the narrow 


Cover Designs for Cardcases 


shown in the 
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Pattern for a Cardcase 


bag and stampcase. The design is 
traced on the wrong or smooth side 
of the leather. Do not moisten the 


ooze leather. Fas- 
ten the leather 
firmly on the 


board and cut out 
the design with a 
sharp knife. <A 
soft silk is best 
for the lining, Ap- 
ply the paste on 
the leather near 
the edge of the 
design and after 
laying the silk in 
place, put it under a weight to dry. 
The stampcase and handbags are 


Handbags 


laid out, and the designs made in the 
same manner as for the cardcase and 
magazine cover, but instead of stitch- 
ing the edges 
on the handbags, 
they are joined 
with thongs run 
through holes cut 
in the edges of 
the leather. The 
stampcease edges 
are sewed togeth- 
er. Bear in mind 
that Russian calf 
is used for tooling 
and stamping, 
and ooze cow or calf for perforated 
designs. 


( The end) 


Furnace Electrodes of Lead Pencils 

Furnace electrodes frequently con- 
sist of carbon rods, and if there is a 
short gap between them, forming a 


Pencil Electrodes Which Furnish Intense Heat 
break in the circuit, the current jumps 
across that gap, forming an “arc.” The 
intense heat of the arc is used in fus- 


ing and melting metals. As large 
electrodes are necessary for use in fur- 
naces where great masses of metal are 
melted, so small electrodes are adapted 
to finer or more delicate work, says 
Popular Electricity. 

As the lead or graphite in a lead 
pencil is a form of carbon, it will make 
an excellent electrode for small work. 
Two ordinary lead pencils, costing only 
one cent each, may be used. They are 
first sharpened as if they were to be 
used for the usual purpose of writ- 
ing. Then a small notch is cut in one 
side of each pencil, laying the lead 
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bare at a point about 2 in. from the 
sharpened end. 

A small copper wire is wound around 
the pencil and into this notch, thereby 
making contact with the exposed lead 
or graphite. By means of these small 
wires the pencils are connected to 
larger wires, which in turn are con- 
nected to a switchboard or source of 
electric-current supply. 

At some place in the circuit there 
should be a resistance to prevent short- 
circuiting and also to control the 
strength of the current. As the wood 
sheath on the pencils offers sufficient 
insulation, they may be picked up, one 


Coat and Trousers Hangers 


The hanger is simple in construction 
and can be easily made by following 


Details of Hangers 


the dimensions. given in the drawing, 
and the directions given below. 

The back is first marked off on a 
soft-pine board and cut out. The 
curved edge should be rounded off so 
as to prevent injury to the coat. The 
two end pieces are then made, and 
fastened to the back with screws as 
shown. The wedge is ripped diag- 
onally from stock and the smaller edge 
made slightly round. The wedge 
slides in between the two end pieces, 
and after the trousers have been put 
in place, is pushed down until it holds 
them securely. The hanger is a screw 
hook turned into the wood, or it may 
be made of a piece of heavy wire run 
through a hole in the back and bent 
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in either hand, and no electrical effect 
will be felt by the person so doing. If 
the pointed tips are touched together, a 
fine little arc, not much larger than the 
tips of the pencils, will be formed. The 
temperature of this arc, however, is 
such that fine wires or small quantities 
of metal may be melted readily. 

These little lead-pencil arcs may be 
used to fuse very small gold or silver 
wires, or platinum thermometers, or 
wires for tungsten or tantalum lamps. 
The bead or globule of molten metal 
formed on the end of a fine wire need 
be no longer than a small-sized grain 
of sand, 


over on the bottom edge. The wood 
may be stained any desired color and 
then given two coats of shellac_—Con- 
tributed by Olaf Tronnes, Wilmette, 
Illinois. 


Mending Broken Fountain-Pen Barrels 


Broken fountain-pen barrels may be 
mended by the use of melted shellac. 
This can be done by heating some dry 
shellac and applying it to the fracture. 
Do not scrape off the surplus shellac, 
but shape it with a heated iron. A pen 
with such a repair has been in use for 
two years.—Contributed by G. D. 
Whitney, Pittsburg, Pa. 


Jig-Saw Blades 


The ordinary form of jig-saw blade 
has a tendency to pull the fiber of the 
wood in one direction, thereby produc- 
ing a jagged cut. To overcome this I 
made several blades with teeth as 
shown in the sketch. After the down- 
stroke is completed, the teeth A will 
cut on the upstroke, the teeth B cut- 


ting on the downstroke, etc. The up- 
A 8 


Teeth Cut in Opposite Directions 


stroke teeth should be a trifle longer 
than the others and from 4 to 6 in 
number.—Contributed by Phillip Caf- 
lish, Buffalo, N. Y. 
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Repairing a Broken Oilstone 


A broken oilstone can be repaired 
and made as good as new in the follow- 
ing manner: Warm the pieces by heat- 
ing them on the top of a stove or gas 
heater, with a piece of heavy sheet 
metal placed on it so as to protect the 
stone from the direct heat of the flame. 
The heating should be done somewhat 
slowly or the stone will crack, 

When the stone is warm wipe off 
the oil which the heat has driven out 
and apply a couple of coats of shellac 
to the broken ends. When the shellac 
is thoroughly dry, warm the stone 
again to melt the shellac, and clamp 
the pieces together. After cooling, the 
pieces will be found firmly stuck to- 
gether.—Contributed by F. L. Sylves- 
ter, Reading, Mass. 


Homemade Towel Roller 


The towel roller is made of a piece 
of broom handle, 16 in. long, squared 
on both ends and a nail driven in 
the center of 
each end. Pro- 
cure two small 
pieces of tin— 
disks about 1 
in. in diameter 
willdo—and 
drive a hole 
through the 
center of each 
with a wire nail. 
Cut from one edge of the disk down 
to the hole taking out a narrow V- 
shaped section, 

Fasten each disk to a block and 
nail these to any convenient wall at 
such a distance apart that the nail 
heads in the broomstick will slip down 
in the slots and rest in the holes in the 
centers of the disks, which form the 
bearings for the nail heads resting be- 
yond the tin and next to the block. 

With a little care the tin can be 
made to bulge outwardly in the center 
making room for the nail heads.—Con- 
tributed by L. Alberta Norrell, Au- 
gusta, Ga. 


Clothesline Reel 


The usual method of reeling up a 
clothesline and taking it in is quite a 
task and many times the lines are left 
out in the open 
from one wash 
day to another, 
due to neglect 
or forgetful- 
ness. I made 
the  arrange- 
ment shown 
in the sketch to 
take care of the 
line without 
any effort to 
the user. 


Reel in the Basement 


All that is necessary with this ar- 
rangement is to take the end of the line 
and run it over the hooks or sheaves 
on the posts and make it secure around 
an awning fastener. When loosed, the 
weight in the basement will wind up 
the line. 

A knot can be tied in the line near 
the reel to catch at a hole in the sill, 
which will prevent the strain on the 
reel. If the reel is made to wind up 
4 ft. of line to each revolution and the 
sash-cord shaft is 4 in. in diameter, 
about 100 ft. of line can be taken up 
in a basement 7 ft. high.—Contributed 
by A. E. Little, Akron, O. 


C Black-heart malleable iron derives its 
name from the fact that in annealing 
only the outer layers of carbon are 
oxidized, the carbon of the interior be- 
ing simply changed to a black amor- 
phous state, 
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INTERESTING PATENTS, 


ADJUSTABLE CANDELABRUM—A seven- 
candle candelabrum, the two arms of which are ad- 
justable, is shown in Fig. 1. The candle sockets 
are also adjustable, so that the candles may always 
be held perpendicular. 

WINDSHIELD FOR CIGAR—Figure 2 shows a 
cigar windshield and spark arrester designed espe- 
cially for motorists. It is claimed that with this 
attachment a cigar may be enjoyed in comfort even 
when driving at a high sate of speed, as it not only 
protects the — from the rush of wind, but also 
arrests all sparks. 

NAIL-PULLING HAMMER—A new type of nail- 
pulling hammer is shown in Fig. 3. The head is 
es | exactly like that of the ordinary hammer of 
the same type, but a shoulder is formed on one side 
of the head and adjacent to this shoulder is mounted 
an eccentric wheel. The method of pulling the nail 
is clearly shown, 

HAIR-CUTTING GAUGE—A device by means 
of which a child’s hair may be trimmed at home in 
the style variously known as the “Dutch,” the 
“crock,” the “Buster Brown” and the “English 
Bob,” is shown in Fig. 4. The device is a cutting 
gauge comprising a head-clamping spring and plates, 
a band, and means for securing the band at various 
vertical adjustments relative to the spring. 


ANTI-KICKING DEVICE FOR COWS—Figure 
5 is an anti-kicking device for cows, comprising a 
air of gripping arms adjustably connected together 
S a pivot bolt, and provided at the outer ends with 
gripping disks. The arms are shaped to conform to 
the shape of the animal’s body, and the disks, press- 
ing against the joints which correspond to the knee 
joints of the human form, effectually prevent kicking. 


COMBINED SWEEPER AND RAKE—In Fig. 
6 is illustrated a combination rake and sweeper, the 
sweeper, in the form of a rotary brush, being mounted 
forward of the rake. The mounting is similar to 
that of a lawn mower, the brush being revolved by 
pushing the apparatus over the ground. 


SPARK-PLUG TESTER—A special device for 
the testing of spark plugs is shown in Fig. 7. At- 
tached to a handle is a translucent tube, at each 
end of which is a plate having a lateral extension. 
The shorter extension plate is formed with a re- 
cessed edge, which is adapted to be brought into 
close contact with the nut of the plug, and the 
longer extension plate, which is at the inner end of 
the tube, is in the form of a fork, designed to rest 
against the end of the plug. Each of these plates 
has a stem that passes through an insulating plug 
and extends into the tube, in longitudinal alinement 
with each other and with adjoining ends in close 
proximity, but spaced sufficiently apart to provide 
the necessary gap for the spark to jump. The handle 
is insulated. 


VACUUM-CLEANING GLOVE—The latest vacu- 
um-cleaning accessory 1s in the form of a glove, as 
shown in Fig. 8. The glove, on the hand of the 
operator, is moved over the wall, table, chair or 
other surface to be cleaned, and the soft brushes in 
the channels between the thumb and first finger, and 
the first and second fingers stir up the dust and 
dirt, which is drawn into the channels by the suc- 
tion and is carried away in the suction hose at- 
tachcd to the glove. 


GUARD-RAIL AND LADDER FOR UPPER 
BERTHS—Figure 9 shows a guard-rail and ladder 
arrangement for upper berths. It comprises a fold- 
ing rail pivotally mounted on the berth and adapted 
to be swung downward and rearward to inoperative 
position, means for securing it in an upright or op- 
erative position, and a ladder pivotally mounted on 
the guard rail. The upper end of the ladder is off - 
set to clear the forward longitudinal edge of the 
berth, and this offset portion is likewise adapted to 
engage and prevent accidental displacement of the 
berth mattress when the guard rail is in its in- 
operative position. 
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PRACTICAL OR UNIQUE 


APPARATUS FOR COLLECTING ELECTRIC 
ENERGY—A collector for charges of electricity, 
comprising two kites as supporting means, from which 
is hung a metallic gauze intended to receive the 
electricity and transmit it through the anchorage to 
storage batteries, is ee in Fig. 10. 


LIFTER FOR STOVE “Lips—Figure 11 is a 
stove-lid lifter formed of two pivotally connected 
tong members having their lower ends provided with 

| cooperating gripping jaws, one of these jaws being 
adapted to enter the recess of the lid and the other 
to grip its top. A U-shaped helical spring forms 


of- the handle. This spring favors dissipation of the 
heat and normally keeps the gripping jaws open. 


COMBINED PIPE AND CANE—A rather novel 
combination is shown in Fig. 12 in the form of a 
walking stick, the handle of which is a tobacco 
‘ ipe. It comprises a staff, the upper end of which 
is hollowed and curved, a pipe having a similarly 
curved bowl and stem, and a mouthpiece which may 
} be turned to curve downward when inserted in the 
| cane, and turned to its natural position when re- 
quired for smoking. 
LETTER-STAMPING MACHINE—A combined 
letter- —— machine and mail box is illustrated 
in Fig. 13. The method of operation is shown in 
the illustration. The letter is inserted into the 
glass-faced portion, the coin is placed in the chute, 
the plunger is forced down, and the stamping mech- 
anism places the in 


WATERPROOF OVERSHOE AND LEGGING 
—Figure 14 shows a legging composed of thin, flex- 
ible, waterproof gossamer material, designed to be 
attached at its lower end to a waterproof shoe by 
means of a continuous watertight joint. The leggin 
is large enough to receive a loose trousers’ leg, an 
is turned up at its lower end to form a pocket for 
the lower end of the trousers. 

BLADE-SPRING ATTACHMENT FOR EYE- 
GLASSES—Eyeglasses designed to be easily put on 
with one hand are shown in Fig. 15. Combined 
with the usual spring bridge supporting such glasses 
is a blade spring arranged under the yoke part of 
the bridge. By taking the bridge of the glasses be- 
tween the thumb and first finger and exerting a little 
pressure, the ends of the blade spring force open 
the spring bridge, the glasses. 

COAT HANGER—A. ‘aa hanger provided with 
cord extensions and snaps designed to be attached 
to the lapels for the purpose of holding the coat in 
the proper position on the hanger, is illustrated in 
Fig. 16. One of the supporting rods of the hanger 
extends outside the coat and provides a support for 
the cord attached to the outside lapel of the coat, 
as shown. 


- 

TORPEDO-PLACING APPARATUS—An appara- 
tus designed to place a signal torpedo on the rail 
without stopping the train to do so is shown in Fig. 
17. It comprises a trailer arm adapted to be pivot- 
ally mounted upon the platform of a railroad car, a 
small wheel at the outer end to engage with the rail 
when the arm is lowered into operative position, a 
pair of gripping jaws to receive the torpedo and 
snap its spring clamp to the rail in placing it, and 
means for raising the arm. 


VENTILATING PANE AND FLY ESCAPE— 
A glass window pane composed of a plurality of out- 
wardly extending pyramid-like with 
openings at their tops is illustrated in Fig. 18. The 
holes provide ventilation for the room and likewise 
afford an escape for flies and other insects from the 
room to the outer air. 


FLYING APPARATUS—Men have attempted to 
y in a manner similar to that shown in the accom- 

panying illustration (Fig. 19) for many hundreds of 

years, and it would seem, now that flying on a 

different principle has been common for some years, 

j that such a method would cease to interest the in- 

| ventively inclined. This apparatus was _ recently 

i patented by an Indiana enthusiast. 
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A BOOK agent tells the following story: 

“I approached a farmer in a poor community 
and began showing my book. He listened with in- 
terest, but when I had finished the first lap of my 
speech said that he couldn’t read. Of course, that put 
new light on the matter, but I didn’t give up, for 
we meet many customers who can’t read. told 
him of the great help it would be to his children and 
his wife, and he still was interested. 

“I thought I was making progress, but I wasn’t. 
I had finished my speech with the usual peroration 
that is designed to make the customer enthusiastic 
and make him sign for the book—a thing few will 
do without considerable persuasion. Instead of tak- 
ing the pencil, he said: F 

“*Tt’s a good book, all right, and all that, but I 
can’t read. My daughter she can read, but she has 
a book.’ ”’—Indianapolis News. 


A teacher in a New Jersey educational institution 
had been trying to make clear to her pupils the 
principle ‘in physics that heat expands and cold con- 
tracts. The rule was discussed in its various aspects 
and bearings, and finally the teacher said: 

“William Brown, suppose you give me a good ex- 
ample of the rule.” ; 

“Well, ma’am,” answered William, “in summer, 
when it is hot, the days are longer, and in winter, 
when it is cold, the days are shorter.”—Washington 
Post. 


~r- + 


The perennially blooming Lillian Russell has al- 
ways been a great believer in fresh air as a_tonic 
without a “‘come back,’”’ and takes her daily dosage 
nowadays in a very up-to-date touring car. She is 
telling her friends of a conversation she chanced to 
overhear between two chauffeurs in a-western city 
while she was waiting for her car to be made ready 
for her. 

“Well, Bill,” said one, “what’s new? You cer- 
tainly look played out.” 

“Oh, there’s nothing new, Jack,” the other re- 
plied. “It’s just work, work, work, from morning 
till night.” 

“You probably need a rest, a vacation. How long 
have you been at the job?” 

“TI start to-morrow,” answered the weary Bill. 


“Want a situation as errand boy, do you? Well, 
can you tell me how far the moon is from the earth, 


Boy: “Well, guv’nor, I don’t know; but I reckon 
it ain’t close enough to interfere with me running 
errands.” 

He got the job. 


“Thomas,” said the professor to a pupil in the 
junior class in chemistry, “mention an oxide.” 
“Leather,” replied Thomas. 
“What is leather an oxide of?” asked the professor. 
“An ox’ide of beef,’’ answered the bright young- 
ster.—Chicago Evening News. 


“What are these cups for?’ asked a well-dressed 
man of a jeweler, pointing to some lovely silver 
cups on the counter, 

“These are race-cups to be given as prizes.” 

“If that’s so, suppose you and I race for one?” 
And the stranger, with the cup in hand, started, the 
jeweler after him. The stranger won the cup.—Key- 
stone. 


“I’ve thought of a novel effect for my new melo- 
ama.” 


“Hard to find anything new.” 

“This is new. The villain lights a cigar in the 
midst of the snowstorm, thus setting the snowstorm 
afire.”’—Washington Herald. 


The dear old lady who is always fidgeting, and 
always fretting, and always forgetting, bundled 
breathlessly up the platform as the train came steam- 
ing in. And then she remembered that she had for- 
gotten something. 

“Porter,” she gasped, grabbing hold of a passing 
official’s sleeve, “have I got time—Oh, dear me, 
I know I haven’t! How long does this train wait 
here?” 

“Four minutes, ma’am,” replied the porter. 

“How 4ong did you say?” she asked fretfully. 

“From two-to-two to two-two,” said the porter, 
as he disengaged his arm with a gentle wrench and 
hurried away. 

“Goodness me!” exclaimed the old dame, looking 
after him. “Does he think he’s the whistle?”— 
Philadelphia Inquirer. 


“Mamma, do all angels fly?” 

“Yes, Willie, why do you ask?” 

“Cause. I heard dad call the hired girl an angel 
the other day. Will she fly, too?” 

“Yes, Willie, tomorrow.”—Exchange. 


> 


“Will you allow me to ask you a question?” in- 
terrupted a man in the audience. 

“Certainly, sir,’’ said the lecturer. 

“You have given us a lot of figures about im- 
migration, increase of wealth, the growth of trusts, 
and all that,” said the man. “Let’s see what you 
know about figures yourself. How do you find 
the greatest common divisor?” 

Slowly and deliberately the orator took a glass 
of water. 

_Then he pointed his finger straight at the ques- 
tioner. Lightning flashed from his eyes, and he 
replied, in a voice that made the gas jets quiver: 

“Advertise for it, you ignoramus!’’ 

The audience cheered and yelled and stamped, 
and the wretched man who had asked the question 
crawled out of the hall a total wreck—Tit-Bits. 


“When I arose to speak,” related the martyred 
statesman, “some one threw a base, cowardly egg 
at me. 

“And what kind of an egg might that be?’’ asked 
an attentive listener. 

“A base, cowardly egg,” explained the states- 
man, “is one that hits you and then runs.”’—St. 
Paul Pioneer Press. 


~r- 


Hearing a noise at midnight in one of his rooms, 
a gentleman tiptoed to the spot, thinking to take the 
burglar unawares. Sikes, however, was not to be 
caught napping, and before the owner of the house 
fully realized what was happening he was looking 
down the muzzle of a revolver. 

“You realize that you are at my mercy?” 

“Yes-s,” replied the house owner. 

“And also realize that I could shoot you dead if I 
wished?” 

Another trembling affirmative. 

ome did not hear me enter the house?” 

‘ 

“Well, if you had your windows fitted with one of 
Ketchum’s new patent burglar alarms, this wouldn’t 
have happened. I am an agent for the—” 

But the owner of the house had swooned.—Ideas. 


It was on a little branch railway in a Southern 
state that the New England woman ventured to 
refer to the high rates. “It seems to me five cents 
a mile is extortion,’’ she said, with frankness, to 
her Southern cousin. 

“Tt’s a big lot of money to pay if you think of 
it by the mile,” said the Southerner, in her soft 
drawl; “but you just think how cheap it is by the 
hour, Cousin Annie—only about thirty-five cents.” 
—Youth’s Companion. 
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WE MAKE YOUR HOME A UNIVERSITY 


O need to give up your present occupation or go away to school. 
Give us your spare time and we can thoroughly instruct you in 
business or professional law. Graduate correspondence students 
hold the highest records and are most successful in passing bar 
examinations. This is the leading home-study law course in 
erica, and is so recognized by the highest legal and educational 
authorities. Our own modern text, shown above, were lately prepared 
by Deans and Professors from many of the leading resident university 
law schools — Harvard, Univ. of Chicago, Michigan, 
isconsin, Illinois, lowa, Leland Stanford, and others. 
We offer the only course which is in accordance with the instruc- 
tions of professors actually engaged in teaching the law at the big 
resident colleges. Do not overlook this important fact. 
We guarantee to coach free any graduate 
failing to pass bar examination. 


The books shown above are furnished without additional cost 
to all students enrolled in either the business law or full univer- 
sity law course. This magnificent law library—the complete 14 
volumes—are sent to the student just as soon as enrolled. A very 


small fee covers your first payment. No entrance examinations. 


ADMINISTRATION BUILDING 


{ 1 CENTS A DAY is all the course will cost you under our new 
e easy payment plan. We mean exactly what we 
President Taft says: say. 


Write today and get the particulars. 
me ° Legally trained men achieve the greatest success in business and public life 
Every man who expects to achieve Abraham Lincoln, Edward H Harriman,Thos F Ryan, Robert 8 Lovett, John 
substantial success in the business or pro- Mitchell, Samuel Gompers. John F Dillon, and thousands of our most noted 
fessional world should be legally trained.” men and lawyers have studied law without attending a resident college. 


DECIDE NOW TO STUDY LA and thus make the first step toward a 


reat and successful business NES - 
8s. 


fessional career Extremely low cost-EASY MONTHLY PAYMEN 


Write at once and learn how to save 
over HALF THE COST by F Cc 
enrolling now Greatly reduced 
bis ies 1 i ick w h scholarships offered at this time ree o upon 
“ure a large enrollment quickly. e reserve the right to withdraw offer at any time, so send in cou- LaS Extensi niversi 
bon right away and secure full particulars of the most remarkable offer made by an institution of learning alle ension U one. 


Box 1194, Chicago, Illinois 


for those desiring a knowledge of commercial law. Remember, the law books shown in and complete catalog FREE, regarding Speciai 
this ad become the property of the student and are sent as soon as you are enrolled. Advertising Scholarships offered in your Department 
These books are full standard law size, containing over 6,000 pages of reading matter of Law. 


and citations to over 15,000 cases. As fine a law library as student, business man or 
lawyer could wish for. Know your legal rights; keep out of law suits. 


LASALLE EXTENSION UNIVERSITY Ps Street & No... 


Box 1194, CHICAGO, ILL. 


| 
Study | 
| Home 
| 
| | 
>: N 
“, 
| FREE | 
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My Finest Car 


By R. E. Olds, Designer 


Reo the Fifth—despite its price—marks the best-I know. 


My Farewell Car, based on 25 years of experience. 


It is 
And no man 


will ever, in my estimation, build a much better car. 


My Limit 
In 25 years tens of thousands 


of men have come to have 
faith in me. 


I say to them and to others 
that this Farewell Car shows 
the utmost of which I am 
capable. 


In all the 18 months which 
I spent on this car the selling 
price was never considered. 


Reo the Fifth is my finest 
creation. It is now the only 
car built in this mammoth 
plant. 


So ail my past prestige, and 
all this concern’s future, are at 
stake on this single car. 


The Standard Car 


I don’t mean that men 


can’t build more costly cars— 
heavier, larger, more powerful 
cars. I have built them my- 
self—up to 6-cylinder sixties. 


But most men who know 
have come to seek modera- 
tion. They have proved that 
excesses in size, weight and 
power are useless and im- 
mensely expensive. 


The popular car of the future 
will be the 30 to 35-horse- 
power, four-cylinder car. Sol 
have adopted this standard 
type for My Farewell Car. 


My claim is this: 


It is utterly impossible to 
use better materials, better 
workmanship or devices than 
I use in this car. 


It will never be possible, at 


One Front Door Open to Show 
Center Control 


any price, to get more of real 
worth in a car. 


Price Not Fixed 


The present price—$1,055— 
is no measure at all of the 
worth of this car. My own 
idea is that the price is im- 
possible. 


It is based on an output 
probably beyond our powers. 
It is based on a very low cost 
for materials— much lower 
than for years. It is based on 
ideals of utter efficiency which 
even this plant can’t reach. 


So this price is not fixed. 
All our contracts with dealers 
provide for advance. Reo the 
Fifth should not be judged by 
this altruistic price. Judge it 
solely by the merits of the car. 


Reo the Fifth 


Top and windshield not included in price. We equip this car with mohair top, side curtains and slip-cover, 
windshield, gas tank and speedometer—all for $100 extra. Self-starter, if wanted, $20 extra. 
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Where It Excels 


My advantage in designing 
lies in 25 years of experience. 
I have built tens of thousands 
of cars, in 24 models, and I 
know all the possible troubles. 


My axles and driving shafts 
are much larger than neces- 
sary, and I build them of 
nickel steel. 


My connections are built of 
Vanadium steel. And I prove 
every alloy by analysis. 


My differential was designed 
for 45 horsepower. My gears 
are tested in a crushing 
machine of 50 tons’ capacity. 


My carburetor .is doubly 
heated, to deal with poor gaso- 
line. The magneto I use must 
pass a radical test. 


Unusual Care 


My excess of caution, my big 
margins of safety, result from 
decades of experience. I am 
too old in this business to take 
any chances. 


I carry inspection to the ex- 
treme. I insist on repeated 
tests. 


I use more Roller Bearings 
than were ever before em- 
ployed in this type of car. 


There are only three ball bear- 
ings in Reo the Fifth, and two 
are in the fan. 


So with every feature. Each 
is the highest, the costliest 
type known. to motor car 
engineering. 


No Petty Economies 


The wheel base is long, the 
wheels are large, the car is 
over-tired. 


The body finish consists of 
17 coats. «Even the engine is 
nickel trimmed. 


The upholstering is deep — 
made of genuine leather — 
filled with genuine hair. 


The design of the car shows 
the last touch of up-to-date- 
ness. 


Every detail of this car 
breathes of utter perfection. 


Center Control 
No Side Levers 
No Reaching 


This car also embodies my 
new center control. The gear 
shifting is done by this center 


cane-handle — by a slight, easy 
motion in each of four direc- 
tions. 


There are no side levers 
to block either front door. 
Both of the brakes are oper- 
ated by foot pedals. One 
pedal also operates the clutch. 


Thus the driver may sit, as 
he should sit, on the left hand 
side. He is next to the cars 
which he passes. He is on the 
up side of the road. Hereto- 
fore this was possible in elec- 
tric cars only. 


This simple form of control 
—the best ever invented—is 
exclusive to Reo the Fifth. 


Ask for the Book 


Reo the Fifth is the most 
interesting car of the season. 
It comes pretty close to 
finality. 


It is My Farewell Car, and 
the price is sensational. It is 
a car that you should know. 


Ask for our catalog, giving 
all details and picturing all the 
body designs. When we mail 
the book we will tell you where 
to see the car. Address, 


R. M. Owen & Co., General Sales Agents for 


Reo Motor Car Co., Lansing, Mich. 


Canadian Factory, St. Catharines, Ontario 
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No-Rim-Cut Tires 


(10% Oversize ) 


Touch the Million Mark 


This month we celebrate. 

A million Goodyear Automobile Tires have 
now gone into use. 

Over half that number have been used 
within the past 12 months. Yet this is our 13th 
year. 

Think what that means. More used this last 
year than in 12 years altogether. 

Just because No-Rim-Cut tires—our patented 
type—suddenly became the sensation. 

A few men proved them out. Then thousands 
proved them—then tens of thousands more. 

Now a million tires. Now a trebled demand 


over last year. Now a larger sale than any 
other tire commands. 


200,000 Users — 
127 Makers Adopt Them 


No-Rim-Cut tires have been tested, probably, 
on 200,000 cars. And this flood-like demand is 
the result of that testing. 


For the year 1912, 127 leading motor car: 
makers have contracted for Goodyear tires. 


That means the reign of a new-type tire—a 
tire that cuts tire bills in two. 


It means that men who know, want tires that 
can’t rim-cut. They want oversize tires, to save 
the blow-outs due to overloading. 

They want hookless tires. And they want 
tires which embody the final results of 13 years 
spent in perfecting them. 

They get all these features in No-Rim-Cut 
tires. Yet they cost no more than other 
standard tires. 

So these 200,000 demand these tires, as you 
will when you know. 


Old-Type Tires 


The old-type tires which No-Rim-Cuts are 
displacing are known as clincher tires. 

They have hooks on the base, which hook into 
the rim flange. 

When the tire is run wholly or partly deflated 
by neglect or accident, the rim flanges cut it. 
Such tires are often ruined in a single block. 

No-Rim-Cut tires have no hooks on the base. 
Yet they fit any standard rim. These tires make 
rim-cutting forever impossible, as a glance at 
the tires will show you. 

And they are twice as easy to detach as old- 
type clincher tires. 
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Why the Average Saving 
Is 48 Per Cent 


Statistics show that 23 per cent of all ruined 
clincher tires are rim-cut. 

No-Rim-Cut tires forever end that worry and 
expense. 

Then No-Rim-Cut tires are 10 per cent over 
the rated size. That means 10 per cent more 
air— 10 per cent greater carrying capacity. And 
that, with the average car, adds 25 per cent to 
the tire mileage. 

Thus we figure 48 per cent. It varies, of 
course, with proper use or abuse. Your cost for 
tire upkeep depends somewhat on you. 

But this saving of rim cutting, plus the added 
size, will cut the average tire upkeep in two. 
And tens of thousands have proved it. 


No_Extra Price 


No-Rim-Cut tires now cost no more than 
other standard tires. They used to cost one- 
fifth extra. 


equal price. Which tire will you take? 


We Control Them 


We control by patents the only way to make 
a practical tire of this new type. 


Three flat bands of 126 braided wires are 
vulcanized into the tire base. 


Other devices are employed to make a 
hookless tire, but in use they have proved very 
unsatisfactory. 


That is why the demand for this new-type 
tire has centered on Goodyear No-Rim-Cut 
tires. 


When you change from the old type—as 
you will—do not adopt an experiment. Get 
the tire of which one million have been tested 
out. 


No-Rim-Cut tires, in these days of tire 
wisdom, far outsell 


Think what that 
means. 


Tires which can’t 
rim-cut cost the 
same as tires that 
do. Oversize tires 
cost the same as 
skimpy tires. 


You are offered 
your choice at an 


No-Rim-Cut Tires 
With or Without Non-Skid Treads 


all others. Get 
these tires. 


Our 1912 Tire 
Book— based on 13 
years spent in tire 
making -is filled 
with facts you 
should know. Ask 


us to mail it to you. 


THE GOODYEAR TIRE & RUBBER CO., AKRON, OHIO 


Branches and Agencies in 103 Priacipal Cities. We Make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits 


Main Canadian Office, Toronto, Ont. 
(544) 


Canadian Factory, Bowmanville, Ont. 
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T was an idea that harnessed the tremendous power at Niagara, 
that had been going to waste for millions of years. 

It was an idea that came from training— 

without the training the idea would 


At this 
plant, one 
“trained man 
iy throws a switch and 
thousands of horsepower 
are loosed to light cities, run 
railroads and operate factories. 
x Training is power—training is the 
element that makes the difference in 
men’s positions. 

The great engineer and the laborer were 
both put on earth with the same equipment of 
brains and intelligence. The engineer won success 
through training. 
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If you lack 


training The 
International 


Correspond- 
ence Schools 
give you the 
chance to get 
it now—to 
get it quick- 
ly, and to ad- 
vance your 
position in 
life. 


No matter where you live or what education you have had 
With this instruction, you learn 


just what you need to know about your chosen line of work. 


z for big things—equip yourself 
m with ideas. 


Revive your ambition right 
now, by marking and mailing 


- the coupon. That will bring 
. you all the information about 
me how .to train yourself for a 
— big man’s work. 
in 
Many thousands of prosper- 

ous men owe their start to suc- 
of cess and power to this coupon. 
Make your start now. 


Use a small part of your spare time preparing yourself 


INT ERNATIONAL CORRESPONDENCE SCHOOLS 


SCRANTON, PA. 


Box 
Explain obligation on my part, 
I can qualify for the position before which Part, bow x 


Automobile Running 
Mine Superintendent 
Mine Foreman 
Plumbing, Steam Fitting 
Conerete Construction 
Civil Engineer 
Textile Manufacturing 
Stationary Engineer 
Telephone Expert 
Mechan. Engineer 
Mechanical Draftsman 
Electrical Engineer 
Elec. Lighting Supt. 


English Branches 
Gas Engineer 
Foreman Plumber 


Civil Service 
Architect 


Commercial English 
Building Contractor! 
Architectural Draftsman 
Industrial Designing 
Commercial Illustrating 
Window Trimming 
Show Card Writing 

nograp 
Bookkee 
Cotton 


Poultry ‘Farming 


Name 
Present Occupation 
Street and No. 
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IFTY years ago the Pony Express 
became the most efficient messenger 
service ever known. 


Pony riders carried messages from 
Missouri to California, nearly two thou- 
sand miles across mountains and des- 
erts, through blizzards and sand storms, 
constantly in danger of attack by 
hostile Indians. 


Fresh horses were supplied at short 
intervals, and the messages, relayed 
from rider to rider, were delivered in 
the record-breaking time of seven and 
one-half days. 


Railroad and telegraph took the place 
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Pony Express 
A Pioneer of the Bell System 


of the Pony Express, carrying messages 
across this western territory. Today 
the telephone lines of the Bell System 
have done more, for they have bound 
together ranch and mine and camp and 
village. 


This network of telephone lines, 
following the trails of the Indians, con- 
nects with the telegraph to carry mes- 
sages throughout the world. 


By means of Universal Bell Service 
the most remote settler is no longer 
isolated, but has become a constantly 
informed citizen of the American Com- 
monwealth. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Universal Service 
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HERE are imitations of "Porosknit" Under- 
wear. But you can be sure of the GENUINE 
—for it alone has the actual "Porosknit" label and 
unconditional guarantee shown below—a guarantee 
with no time-limit or quibble. Read it. 


The Genuine as this Label 


“ 
6 


The absolute, exclusive guarantee is proof of quality, of 
durability. _— sknit® is cool, light, elastic. "Porosknit" 
Union Suits comfort idealzed—no| messy bulging at 
waist button and unbutton—and stay buttoned. 
For MEN 3 All Styles For BOYS 


Oc . Shirts and Drawers, Each 5c 
Union Suits, for Men; 50c for Boys 

Write fo\\booklet showing Styles 
CHALMER’S KNITTING COMPANY, /78 Washington St. Amsterdam, 


‘) 


land 


If, in your opinion, this garment, labeled as below, 


fails to give you its cost value in underwear satisfaction, return it direct 
to us and we will replace it or refund your money, including postage. 
to every genuine " Porosknit " t not 
stamped " or "Imperfect" across the "Porosknit" Label. 
Chalmers Knitting Company, Amsterdam, New York 
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“Polarine? 


“Yes, you can get POLAR- 
INE just down yonder. 


“T notice all-you automobile 
fellows are afterPOLARINE. 


“It must be a pretty good 
oil. You are the fourth this 
morning who has asked me 
where to buy it.” 


going —easy for you and easy for 
your engine — smoother running, 
longer wear. . 

Polarine does its work with the 
same perfect uniformity in the hottest ’ 
or he coldest weather. It is free [he Frost and Carbon-proof Oil. 
from carbon and does not foul spark-phigs, cylinders or valves. 


What Polarine Oil is to the motor, Polarine Transmission 

‘Lubricants and Polarine Gredses are to the other wearing 

surfaces of your car—efficient, uniform, perfect lubrication. 
Send for the Polarine Booklict to the ncarest agency of the 


Standard | Oil Company 
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Kodak Simplicity 
Every step in photography has been made 
simple by the Kodak system. Loading in daylight, 
focusing without a ground glass (no focusing at 
all with the smaller sizes), daylight development 
and Velox printing—these are Kodak features. 


The Kodak Film Tank means more, however, than the mere doing away with the 
dark-room—it means better results. All the guess work of the old dark-room methods 
of tentative development is done away with. Certain ready prepared powders are dis- 
solved in a certain amount of water of a certain temperature ; pee rma then continues 
for a certain length of time. It’s all by rule, and thereby gives the best possible result 
from every exposure. 


The Experience is in the Tank. 


EASTMAN KODAK COMPANY, 
ROCHESTER, N. Y., The Kodak City. 
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Letting 

_ Your 
— Business 


Suffer = 


for the Want of a Lathe _ 
You Are the Loser! What Excuse Can You Offer in Your Own Defense? 


Perhaps you have not known before where to buy a good lathe or maybe the price was so high as to be 
prohibitive, BUT NOW here in this advertisement you are offered the best lathe that money and 
experience can make at the right price. Only one little profit added to the actual factory cost of 
manufacturing. No excuse now on account of high prices. 

Our lathes are made to satisfy expert mechanics. We can save you $25.00 to $75.00 on every 
lathe, according to size. 

- Install one of our lathes in your shop and you will always be ready for the man with the profitable 
athe job. 

Write for our Machinery Catalog ‘‘G,’’ mailed free on request. It tells you where to buy the 
best machinery at the lowest possible prices. ’ 


- 


We 
Can Prices 
Furnish Range 
Either from 
Foot 
Engine 
Power Up. 
Lathes. 
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YOU'RE GUILTY! 
‘| Address SEARS, ROEBUCK AND CO., Chicago |_| 


Make Your Home Attractive to Friends—A Comfort 
and Delight To Yourself—For a Few Pennies a Day 


Finest Guaranteed Quality and Credit freo—-n0 mortgage to sign—no in- 
terest—no extra charge of any kind. No re 

tape—no publicity—no delays after you order. on 
trust you no matter where you live or how little you 
earn. And you are protected on every purchase by 
the strongest guaranteeever made. You save from 
15 to 50 per cent and have the additional benefit of 
our OPEN CHARGE ACCOUNT CREDIT, which 
is strictly confidential. Select any of the 5000 bargains 
in our Great FREE ILLUSTRATED CATALOG 
and make a first small payment of just 25 cents or 
more, according to size of order sent. You receive 
the goods immediately and have the comfort and 
enjoyment of them in your own home while pay- 
ing a little at a time as you earn the money. 


Don'’t-miss this offer. 

Terms: $1.00 Cash—75 Cents Monthly 
This three-piece, artistic design Mission” Library Set is made of solid oak, beautifully finished 
in early English "Imperial Leather Coverings, full set of tempered springs in chair and rocker. 
The table'measures 24x34 inches, has magazine rack on each end, also an 8 inch book rack below, 
Price of this high quality, splendid full set is Only $9.85 — less than half the price you would pay at —- | 
retail store. Terms: $1.00 down and 75c a month, This handsome, high-grade Library Set will be shi 
to you promptly—no delay—upon receipt of $1.00, You can order from this announcement as well a 
our catalog simply by sending first payment. 


“Wa Get This New 1912 Catalogue 


Get it today. Save the dollars you would throw away in dealers’ profits. We show you = bow 
to save omer « on 5000 bargains. We eel! them for cre dit at_less than half the dealers’ cash 
price. We offer you the cream vy 5-— of America’s Foremost Factories— goods that 

are reliab] Aa we back up with strongest guarantce ever made. 


’ We are determined that our cus- 
30 Days’ Free Examination Guarantee 
deal they ays had. Every customer must be satisfied. You can get absolutely anything you 
want from our immense stock on 30 Days’ Free Examination in your own home — ett 
cent of your money back in full, without a word or question, if you are not entirely satisti 
in every particular. You are protec ted absolutely by our legal, binding guarantee. 


Save 15% to 50% on House Furnishings ° Over a million customers now 


buy all their furniture and furn- 
ishings from us regularly a, panies reat saving of from Ib per per cent to 6&0 per cent on the easiert 
payment plan ever devised sell for less because our million. dollar resources (a!l our own 
capital—we do not do ae on borrowed money, upon which interest would be paid) give us 
such a tremendous buying power—we take entire factory outprts at bargain prices for spot cash—that we can 
make prices to you in many cases as low as half what you would have to pay elsewhere. 


World’s Finest QUALITY Furniture and Furnishing 


This big New 1912 Catalog is filled with beautiful illus- @ 
trations in natural colors, with complete de- 
scriptions of over 5000 of ‘the greatest —— 
ever placed upon the market. It tells 
how to save money on the finest quality of 
niture, carpets, rugs, curtains, chinaware, and 
every thing or the home. This free book tells 
you all about the largest, oldest and best 
known home furnishing concern igthe world 
—57 years of success—22 Great Stores—1,000,000 
regular customers. Send today for this big book 
that tells all about our Easy Payment Plan 
with 30 Days’ Free Examination Guarantee. 


No.5-B 


It is absolutely free to you—sent by mail, post- 
, paid, ina plain package. Don’t waste any more 
“ money—send today and learn to buy right. 


New One Motion COLLAPSIBLE GO-CART | BARGAIN ROCKER 7 stersnt, comfortatie rocker 


A great blessing for mother and child. Easily and handl betan- 

ed. Sa how high, broad tufted back, large comfortable seat and is upholstered in famous 
= with Imperial Imperial’ leather, with wearing qualities of genuine leather. Seat con- 
easy seat, half inch rubber tires—$4.95. Sold in retail stores for 50 to 79% tains ‘‘Monarch” steel spring construction. Ruffled front and sides. $5.75. 
more. All we ask is 50c down and 50c per month. Terms: 50c cash, 50c monthly 


HARTMAN Furniture & Carpet Co. 3945 Wentworth Ave., Chicago, iL 


Largest, oldest and best known home furnishing concern in the world, 


Established 1855—57 Years of Success 22 Great Stores—1,000,000 Customers 
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Kipling said, “‘A 
woman’s only a 
woman but a good 
cigar’s a smoke”’ 


We say, “A woman’s only a woman 
but Queen Quality’s the smoke’’ 

Your girl may go back on you but 
Queen Quality is always the same, 
tastes just right, burns just right and 
you can buy the Big Blue Bag for a 
nickel, everywhere. 


It’s granulated tobacco—good in a 
pipe, but your brand forever after 
you’ve rolled it into a cigarette. 

Sixty Satisfying Cigarettes or Twen- 
ty Plentiful Pipefuls in every Big Blue 
Bag! 

And we can’t tell you in words how 
good it tastes; you'll find it out when 
you try it. 

Now then, Comrades, on to the 
nearest tobacco store! 
Forward—March! 


When You Want It 
Where You Want It 


can easily be secured. Install a 


-Fairbanks-Morse 
Fresh Water System 


It does the work of practically two ordinary 
water systems—pumps from well and cistern 
simultaneously by compressed air. No water 
storage; power plant located where you 


wish. Write for full information re 
and Catalog No. 449WT. " 


q = 
Fairbanks, Morse & Co. 
So. Wabash Ave. 


Chicago, Ill. 


AN ANCIENT UMBRELLA—An umbrella which 
has survived the storms and loans of 120 years, or 
thereabouts, is now in_ the possession of Sewall W. 
Smith, of Skowhegan, Me., who received it 20 years 
ago when it was said to be 100 years old. Mr. 
Smith’s umbrella has a_ staghorn handle, whalebone 
ribs, a chased brass ferrule and a staff the size of a 
broomstick, and weighs 2% Ibs. It has been re- 
covered but once during the 20 years; otherwise it is 
just as received.—Detroit Free Press. 


Book of Complete iniormation About Pianos 
This book tells all about pianos and piano 
making. Givesten tests that enable you to 
tella good piano from apoorone. The New 
York World says:**A book of educational 
interest everyone should owr.."’ Also tells 
how you can get a W‘ng Pianoon free trial. 
‘The great Wing Piano that is shipped direct 
from the factory saving all middle men’s 
profits. We will also send our handsome 
art catalog showing many of Wing designs 
in full color. Allfree. Write today. 

Wing & Son, 9th Ave. and 13th St. 
Wing Bidg. Dept. 1194 NewYork 


One of 40 design# 


AGENTS—“$80 IN 8 DAYS 


Working in the Noon-Hour Only.” 
That's the report of Mr. C. E. Warren, 
one of our hustling representatives. 
There is big money in selling Novelty Knives, Razors, ete. 
Transparent handles with society emblems, photos, address, etc. 
Quick sellers. Experience unnecessary. We teach you how. 
Exclusive territory, Free samples to successful Agents. Don't 
delay—Write quick—Today. 


NOVELTY CUTLERY CO., 267 Bar St.. CANTON. OHIO 

IMPORTED 
VALLEY GEM S from FRANCE 
SEE THEM BEFORE PAYING! 
These gems are chemical white sapphires 
—LOOK like Diamonds Stand acid and 
tire diamond tests. So hard they easily 
scratch a file and will cut glass Brilliancy guar. 
anteed 25 years. All mounted in 14K solid gold 
diamond mountings. Will send you any style ring, pin or stud for 
examination—all charges prepaid—no money in advance Write 
today for free illustrated booklet, special prices and ring measure. 


WHITE VALLEY GEM CO.., Dept. D 901 Saks Bidg., 
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Or Two Pipes and My 
Fifty Cent Lighter for $1°° 


I want thousands to know how a smoke 
can be improved by the construction of 
a pipe and by the materials put into it. 
MOKERS talk about the flavor, aroma and 
smoothness of tobacco. I know tobacco—so 
listen to me. A lot of that flavor, a lot of 
that aroma and a lot of that smoothness is made or killed by the 


pipe you smoke. Everybody knows it. I know men who have 
spent years trying to find a pipe they could smoke — and who today 7. 


— 


consider my scientifically-made Anti-Nicotine Pipes simply wonders ! Some “of ‘them have 
actually given up other forms of smoking. 


My Pipes Kill the Poison as Well as Improve the — THI 


Here’s my original Anti-Nicotine Pipe at the top of this advertisement, and my HAN DY 


new Anti-Nicotine Calabash Pipe at the bottom of this advertisement. In both 


these pipes I put the famous bowl that does the work—that makes the POCKET 


nicotine disappear. This bowl is made of a material as old as the 


Babylonians, a material that is like clay, a special composition first LIGHTER. 


discovered by the ancients. This material is as hard as any clay, but 
it has a peculiar porous quality —just like the finest meerschaum— 
which absorbs the nicotine, keeps it out of your system and uses it to give 
the pipe a beautiful meerschaum coloring. I know that this special low 
price cannot blind you to the quality in these pipes. I know that the 
value to the health and enjoyment of my customers of these perfectly- 
made pipes, will get me twenty more customers every place that I 

send one now. 


ANY THREE FOR A DOLLAR 


Above is my popular clawdesign—the kind you see at the rich 
men’s clubs. And below I show my new Calabash, modeled 
after the original African Calabash Gourd, graceful and 
highly finished, trimmed in German Silver. The claw 
design colors like the finest Meerschaum; the Calabash 


colors and looks exactly like the genuine African 
article which sells anywhere from $3.0coup. With 


them there is no burning the tongue —no charred wood fumes — no 


disgusting odor —and you do not have to“ break themin.” Any 


three fora dollar. Choose two of one design/and one 


or all three of the same—just as you desire. 1 will sell these 


of the other, 


pipes to you at 40 cents each or three for § Enclosed find 40 cents 
adollar. Order now—know thatif ¥ for one, $1.00 for thre 

@ of your Anti - Nicotine 


you are not entirely satisfied, / 


ee your money will 
turned cheerfully. 
offer holds good 


pipes or two pipes and 
be re- pocket lighter. Please send 
This - Design A Design B.. 

for rh. (State ye many of each de- 


this time only. Send ? sign wanted.) It is understood 


the Coupon now. 


@ thatif 1 do not like the pipe or 
# pipes I am to return the g 
and receive my money back in full. 


For the Lighter alone send 50 cents. 
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Pay No Money 


and a send youa 


carat is direc 
per cont lesale), waving you nearly the of 
$17.50; carat, $45.00; 1 carat, $97.50. 


ar Free Diamond 


ECT CUT 


ERF IRANTEED D | A M 


Wonderful Basch Plan 


buying pur diamond makes it unecessary t 
your to send any money or 
$97.50 D per carat ae the ¢ world’ 's lowest t price for genuine brilliant 
diamonds. 97.50 's 


ind Book how we have cut diamond brok: 


it wi.l be sent 


esmen, expenses and profits. 


LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 


It is 4 inch size, 30°+-60° angles. Lowest retail price, 
25 cents. Absolutely essential to everyone who draws. We 
make this offer to introduce our new catalogue showing 

SPAULDING’S 
NEW CARRYING CASES 
AND COMPLETE OUTFITS 
YH Wy for d sand students—com- 
durable. ‘and convenient. s Carryin 
Y 7, Cases are made light and em Lan provide we 
Yy, board 


square. Handle a suit case; 
unique, practical, inexpensive. Outfits include all 
necessary equipment. If you draw, send us 
five 2-cent — to-day to pay postage and get 
the free triangle and the catalogue. 


SPAULDING PRINT PAPER CO. 
>», 44 Federal St. BOSTON 


se Ning the Van Winkle Non-breakable, Self-filling, 

“Individual Name”’ Fountain Pen. Identifying name 
and address artistically placed upon each pen sold. Ma- 
terials finest made. Fine hard artistic barrel; ridium- 
pointed 14-karat gold pen and trim. Sells readily to 
individuals in home or office, Banks and business houses 
buy in large quantities to give as presents to clerks, or 
a novel advertisements to good customers. Aluminum- 
lined barrel absolutely prevents breaking. Liberal com- 
missions to agents; easy to average $15 daily. Send $1.50 
and your full name and address, stating whether fine or 
stub point is desired; or write quick for exclusive terri- 
tory, catalogue and agents’ quick-money-making plan to 


The Van Winkle Pen Co. | 


imist “VULCAN” Wize INK PENCIL 


bg Long or Short—Red or Black $ 
Extra Size, 8 inches (Black Only), $1,25 


At your stationer or by mail postpaid 
AGENTS Ww ANTED Vrite for catalogue 


J. C. ULLRICH & CO., 27 Thames St., NEW YORK 


LEARN DRAWING 


ISOGRAPH 
You can begin making pictures at once, with ever inc reasing skill. 
Indispensable to inventors and de- 
signers. Universally endorsed by 
Fe draftsmen. Instrument with 
amply illustrated instruc- 
tions post paid Nc. Stamps 
accepted. Send today. 


THE ISOGRAPH CO. 
145 E. 23d St., 
NEW YORK CITY 


ASTRONOMICAL TELESCOPE 


ith Shade, 
Length 36% Claes and Eye Pace 1 
inches. 2 inch for Wight Observation . . 


object glass One of these superb 
instruments will give 
material enjoyment. 
It will enable you to 
pick out the smallest 
Boats on the Hori- 
zon, tell the time 
by a clock many 
miles distant, and 
view the country 
for fifty miles around. This telescope is meio for Astronomical 
Work. With its aid the Mountains in the Moon, Jupiter's 
Moons and Saturn's Rings are clearly discernible. 

Prof. Hicks, of Word and Works Almanac, says it is far superior 
to others he has examined at twice the price. 

CATALOGUES SENT FREE ON APPLICATION 


A. S. ALOE CO., 515 Olive St., ST. LOUIS, MO. 


PROOFREADER THINKS VELOCITY OF LIGHT 
A RECORD—L’Aero, of Paris, relates, as an explana- 
tion of a typographical error through which the velocity 
of light was stated to be 186,000 miles an hour in an 
article on birdflight in that paper, that the proofreader 
reading the manuscript’s statement that light travels 
186,000 miles a second, was convinced that some joker 
had put in the ciphers ; not daring, however, to change 
the actual figure, he substituted ‘“‘an hour’ for “a sec- 
ond” and felt quite confident that, although he thus 
had reduced the velocity 3,600 times, he was right, “as 
it was a record anyway. 


D or REN 
8S PRICES, allowing RENTAL 
E. Shipped with privilege of 
examination. rite for Illustrated Catalog L 
TYPEWRITER EMPORIL M, 92-94 Lake St., CHICAGO 


ON NE-DOLLAR-OFFER 


he Emerson is the ideal Type- 
m1 for large or small offices, visi 
ble writing, universal keyboard, two- 
color ribbon, back spacer, tabulator, 
full size, everything complete. Make 
Ei Money representing the 
ERSON exclusively in your 
on our 10 a ey 
ing plan. 
Sample Free “condi: 
tions. For particulars, our $1. 
and other offers, address 
THE EMERSON 
Box 214, Woodstock, Ill. 


TYPEWRITER CO. 


Amazing Profits 
In Mushrooms 


Anybody can add §8 to $40 per week 
to their income, in spare time, entire 
year growing mushrooms in cellars, 
sheds, barns, boxes, etc. I tell you 
where to sell, at highest prices. 

Free Illustrated Instruction Booklet 


HIRAM BARTON 


Desk 2, 329 W. 48th St., New York 


ON D 
< CARs 
Complete with Back" Guarantees, “Twill be complete Basch DiamondBook 
carat diamon pleasing surprise to read about immediately on receipt of 
$48.75 this written contract to refund name. Contains ful explanation of 
$101.28 toe, how we quarantes the carat serie? and women's rings. 
weight, quality and value of every ASC ‘cuff Jockets: Send for this big Free 
digmond. be glad to buy watches and other diamond jewelry. Book TODAY. 
pour Gant Established 33 years L. BASCH & CO., Dept. N. 347, S. State St., CHICAGO, 
vA 
QZ 
ALI 
SITY PEWRITERS 
| iL 
ad 
| 


LET US SEND YOU OUR 
B. B. Vacuum Cleaner 


30Days Trial 


The greatest y best Quick-Money 
, Maker ever put on the market. 


Our B. B. Vacuum House Cleaner should pa 
for itself in less than two months, out of the profit 
from the after toy 4 help all expenses. 
It is capable of earning from $250.00 to $300.00 clear ° 
profit a month and we cannot see fo 4 there isa Give usa Chance to Help You 

ible chance for anyone that buys a machine to 
Pail to make big money, but every reason why they You Should Make $2,500 to $3,000 
should make thousands of dollars a Year on Each Machine 


Make a start today and you will never regret it. If ~ 
The small machines for home use have never been a are willing to hustle you can easily make from $2,500 to 

success because from lack of power, Bie 4 will draw only $3,000 a year oneach machine youown. Be “ Johnny on 
the top dust from the room. acuum Cleaner the Spot” with a machine and get the cream of the busi- 
does the same work in the a. way as the large machines = If ize on geta auger of these machines working, 
costing from $2,000 to $7,000 each. ld make you rich, 


$1500. $300 Easily Made 


3 Our 1912 B. B. Vacuum 
have nothing but words of praise to speak of Simple—Complete—Reliable _& powerful 
it. is all that you claim for it. & & Harter. cle, engine, approved design, perfec and 
= m the 2ist of April to 20th of May ccurate’ ind pistons with self setting ri “edhe shafts d forged, 
t $254.75." —D. S. Treadw: teense ona eounesting exhaust muffler Thermo 
“I have made $175 in —F. S. Withite. cooling system—Schebler fioat feed carburetor—splash system oiling— 
r March 1s lst the machine has averaged $25 piston vacuum pumps— positive 
e repair parts sup- 
» Dlied on a moments notice. 
letters A you can &. Our outs et go compost and light itean be moved from place to little effort. 
limited —— ae i with vacuum conden water tank, vacuum ga’ ress 
of nearly 1 orders last last year. Couldn’t fill suction hose—observatior. gises and cleaning tools all proper and 
| te today. adjusted ready for work. All fittings best on the market. 
We have such i confidence 
Pay For It Out of Your Prof “ya We Want You to Investigate Our More Than Liberal Offer 
Y- wers of our B. B. V: that we will shipone to any We do not believe there is any business where so small 
L ive man, who is honest and wilting to work, on 30 days’ trial and allow an investment will bring such wonderful returns. 
of to pay for instalimen — such way tha that your profits should Our Wiustrated Book gives full particulars as to how 
ymen rB. 
‘0 fect wonder. “trenches every corner and crevice of IY send it to ‘you » 
¥ cleans and renovates t up” in him should write at once for this book. 
q ng, comforte, blankets, mattresses and pillows. will how yon how you can become independent. 
Send the Coupon for FREE yy full informa- 
tion, pictures and description of the different parts, testi- 
e- moniais and our EASY TERMS. 
McCREERY MANUFACTURING COMPANY 
844DorrSt. (Established 1889) Toledo, Ohio 
Gut Off Here— Write 
4 McCreery Manufacturing Company 
+ 844 Dorr St., Toledo, Ohio 
Please send me Free Book and full information 
0. about how I can your B, B, Vacuum House Cleaner 
on 30 days’ trial. 
= 
5 Name.......+ 
re Address....... 
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dust a“Twist of the Wrist” Starts or Stops the Mach |ine! 


The 1900 Motor Washers are now at work in thousands of homes. They are doing 
the work formerly done by women, ata cost of 2ca week for power! Saving thou- 
sands upon thousands of dollars in wash bills. Saving worlds of wash-day troubles. 
Leaving the women free todo other work while the machines are doing the washing. 


The 1900 Motor Washer 


= Water Motor Washer Washes a Tubful in Six Minutes! 


be connected with 
any water tap instantly} Handles Heavy Blankets or Dainty Laces 
The outfit consists of the famous 1900 Washer 
with either Electric Motor or Water Motor. 
) You turn on the power as easily as you turn 
on the light, and back and forth goes the tub, 
washing the clothes fordear life. Then, turn 
,a lever, and the washerdoes the wringing. All 
so simple and easy that itis mere child’s play. 


'A Self-Working Wringer Free 
\With Every Washer! 323 


Washer and 

= Wringer. We guarantee the perfect working of both. 
No extra charge for Wringer, which is one of the 
finest made. Wri 


Doing the wringing with 
1900 Electric Motor Washer 


5055 Court St., Bingha ots 
Canadian Washer Co., da, (23) 


MADE » CHINESE EQUIVALENT TO SMITH—Chinese 
names and relationships have peculiarities and compli- 
R 


cations unknown even to the canonical law of the West- 

tie GARAGES ern world. For example, the ex-Viceroy Li King-hi, 
HUNTE 1 HOUSES an interesting account of whose deportation from Yin- 

| POULTRY apne nan Fu came from a correspondent there the other day, 


is cousin to Li King-fang, who until a year ago was 
G AS ENGINE HOUSES | the Chinese Minister in this country. Both Li King-hi 
Wecan sell youa fine one,two,three, 
four or five-room house already WEAR 
? built. Shipped to you in sections: 
~~ can put it up yourself in afew hours’ time. Only a wrench, Trade Mark U.S. Patent Office 
ammer and screwdriver needed. Can be taken down, moved, Registered Ve and Foreign Countries 


and put up again in a day’s time. 
STRENGTHAND DURABILITY Warm UNDERWEAR 


in winter, cool in summer. 


NOT AT ALL EXPENSIVE Five-room house for only $399.00. 
Others as low as $75.00. Even 
greater bargains on Garages, Poultry Houses, Cabins and Gas Engine Houses. 


FREE ILLUSTRATED BOOK Write today for our new, big 
@ Ready Made Building Book 
No. 80P80. showing all kinds of ready made buildings. This book is free ‘ 
and postpaid. Be sure to mention Book No. 80P 80, y Jf Don't pay retail prices. Full stock on hand for 
prompt shipment. Send for free catalog. 
. f. P. KAROL. 768 to 772 West Harrison St.. Chi 
Sears, Roebuck and Co., Chica 


LOCKER 
The Only Modern, Sanitary 
STEEL Medicine Cabinet 


orlocker finished in snow-white, baked 
everlasting enamel, inside and out. 
Beautiful beveled mirror door. Nickel 
plate brass trimmings. Steel or glass 
shelves. 

Costs Less Than Wood 

Never warps, shrinks, nor swells. 
Dust and vermin proof, easily cleaned. 


Should Be In Every Bath Room 


Four styles—four sizes. To recess in 
wall or to hang outside. Send for illus- 
trated circular. 

TheR ed Steel HESS, 910 L Tacoma Bldg. Chicago 
Medicine Cabinet Makers of Steel Furnaces. Free Booklet, 


Mends a loose arm or a piece 
that is broken off so furniture 
will be as strong as before. 


QUTXO is a powerful mineral cement, not 
a fish or animal glue. No odor. Easy to use. 
Will not stick to the fingers. Mends to stay 
mended, wood, glass, china, metals—everything 
except celluloid, rubber and black lead. Sticks 
unlike materials together,suchas wood and metal 
Air tight, screw top bottle, easy to open. 
at all stores. If can’t get it send Be. 
for full size bottle to WALTER JANVIFR, 455 
Cc St., New York. Sole agent for U.S. a. 


‘ 
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Ca ee ays as Il; FREE Book 
ici W P D he Work 
Electricity or Water-Power Does the Wor 
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j 
— Days’ FREE TRIAL OFFER! 
Don’t doubt! Don’t say it can’t be done. The free book proves that itcan. Butwe 
i q do not ask you to take our word for it. Weoffer tosend a 190 Motor Washer on abso- 
} lute Free Trial for an entire month to any responsible person. Not a cent of secur- 
assets F, ‘ ity—nor a promise to buy. Just your word that you will give it a test. We even agree 
" to pay the freight, and will take it back if it fails to do all we claim for it. A postal 
& a jcard with vour name and address sent to us today will bring you the bon free by re. 
| BUY PLUMBING SUPPLIES Aa 
H S S 
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= 
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> 
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- 
ILLINOIS — the Best Watch on 
Earth Now Sold on CREDIT 
For the first time in history the great genuine : : 
Illinois Watch is now sold by mail on the easy pay- gen gen wine =~, Take 
ment plan. Noman or woman need be, nor should be, clasive credit distribue ff Your 
: without a famous Jilinois Watch. fors. If you buy froma “a> 
This is the greatest public triumph of a decade—a jeweler. you'll havetopay 
believed impossibility made possible. It will revolution- § 2ash. If you buy fromas — — Ti 
ize the watch business, Sust think of owning the you'll get it on approval— ime 
world-renowned Jilinois, and paying for it as_ you you take norish—you have To 
please! For over 40 years the Jilinois has been our guarantee andthe 
acknowledged the standard—the one great conspicuous maker’s and youcan Pay 
watch value—the one watch chosen and worn by the as youplease. 
great men and women of our nation. © dealer anz- 
; A GuaranteethatMeansSomething — where can un- 
Part for part—in accuracy, in wear, finish, beauty, der — useven 
quality of material and workmanship, ard every other =a cash on 
feature, the Jllino# is superior to any other watch ge ae 
atany price. Both the makers and we stand bac Free kk 
of this remarkable time-picce with an ironclad, legal, Ourfree, beau- 
broad guarantee—a guarantee that means something 
—that protects you in every respect—that assures you = Gescribing this 
‘ith of the best watch on earth. great tJ 
Largest Watch Distributors In The World Jucing many 
We are one of the largest direct, easy-payment, de- Paadeomecty J 
PER! pendable watch houses in the world. For over 35 years —& - AA 
— we have sold all kinds of watches, and honestly can say and learn the truth 
scur- that we have never seen a watch—at any price—equal’ ut watches — 
agree in quality to the marvelous Jllinois. why 
~—. How We Save You Money in your 
CO., This famous Illinois will cost you less than in- sion — learn how 
o the ferior makes, sowhy not get the best for your money? youcanown oneon yourownecredit terms. Send your address, 
(23) This is indeed a profit sharing plan. Nowhere else can The American Watch Company of St. Louis 
inese 
mpli- and Li King-fang are the nephews of the late Li Hung- 


shi pF ond = fact Li King-fang is himself an adopted THE McWADE SYSTEM 


ung-chang, though Li Hung-chang left a 


“4 feal son named Li King-mai, former Minister in Vienna. | | OF SELLING GOODS BY MAIL 
ay, 


It will be noticed that the syllable King appears in the 


was has sextupled the sales of mereh: 
ng-hi ufacturers by opening the way 
mplete Scholarship | 
it would take to sellone by perso: » 
IN I want you to send for my Free Lit 
deseribing this marvelous method of selling. 
/ ® AR A I will show you how to sell anything from a 
ies needle to a threshing machine and sell it 
— wherever the mails reach and never step out of 
= SPECIAL LIMITED OFFER your office to do it. | have a proposition which 
. . : will interest every man who wants to bett 
— We mean just what we sa We are determined to himself, or inerease his ou 
Prove to the public generally, the wonderful success Mail Order department or start a Mail Order 
ill ~-* of our exclusive methods. If you love the beautiful, business. Send for this Literature NOW before 
7e we guarantee to teach you Art. You learn right at — 
home, by mail and in your spare time. Great artists you forget it. You will he intensely interested 
mu your instructors. Same methods employed as are used in knowing what other men are doing in this 
% in the great ateliers of Paris. WRITE at once for business. 
for beautifully illustrated Prospectusand full explanation 
ie _ ofour Free Scholarship Offer. Remember, this offer FRAN K & M-cWADE, PR ES. 
$ limited to a few in each locality who answer at once. So write today. 401 COPELAND BLDG., ROCHESTER, N. Y.. U. S.A 
E ARTS INSTITUTE, Studio 1194 OMAHA, NEB. 


| 7 0 WITHOUT 

A FIRE 
New, easy, pleasant way. Mrs. 
Larki ich, writes, “‘Have 
ironed 6 years with perfect 
satisfaction.”” Mrs. Timm, O. 
says, think of iron- 
ing without it.”’ 


Improved Monitor Sad Iron, 
Self-Heating. Not Sold in Stores. 


Strong, light, handsome--durable. Easy 
to operate; hoes regulates instantly; no dirt—no odor. 
+ED 


» SALESMEN, ANAGERS. 
to $20.00 day, experiance 


HE BEST LIGHT 


Makes and burns its own gas. 
Pure white 500 candle power 
light, more brilliant than 
electricity or acetylene, and 
cheaper than kerosene. Casts 
no shadow. Costs 2 cents per 
week per lamp. No dirt, no 
grease, no or. Used in 
civilized country on 
earth. Over 200 styles. Every 
lamp warranted. 
Agents wanted. 
Write for catalog. 


THE BEST LICHT CO. 
324 E. 6th St., Canton, 0. 


Mrs. Nixon, Vt., made $14.00 in 

half day. Send for big. colored 

circular, full size and int 

view of iron. Exclusive selling 

rights—no charge for territory. 
Monitor Sad_ Iron Co, 

44 Wayne St. Prairie, O. 
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cleared over $5,000in l yr. T er, : y) 
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want, spreads it thin 


hold and in places where a brush / 5 
can’t go. Besides, it’s always /.>+ 


clean — not thick and 
clumsy like a brush. 

Hold ? At the rate of 
a ton to the square 
inch. Get a bottle, 
make a joint, let it 
dry, and then — pull on it. 

Sold in pin sealing col- 
lapsible tubes also. From 
a tube you can apply the 
glue direct. 


Tube or Bottle, 10c 
RUSSIA CEMENT 
COMPANY 


We manufacture Glues 
(hard or liquid) in bulk for 
all industrial purposes. 

101 Essex Avenue 

Gloucester, Mass. 


Libra: Slips with every 


LePage’s Liquid Glue is 
Ready When You Are 


When you get a piece of work all 
ready to put together there is no delay, 
no muss nor bother, no disappointing 
results, if you make the joints with 


AGE’S 
GLUE 


Put up in solid cap bottles, it can’t 
dry out unless you leave the cover off. 
Just a quarter turn of the lid and 
the glue is saved for future use. 

The nickel-plated spreader takes Y 
up just the amount of glue you 


mASTENING 


enough to 


\) 


Please Mention Popular Mechanics 


MY FREE BOOK 


“The Whyss’ of Exercise” 


Tells how and “Why” you can secure 
powerful lungs, a broad chest, a strong 
neck, an arm of steel and broad 
shoulders. It tells you why two kinds 
of strength must be developed before 
you can be really healthy and strong. 
You must develop functional strength 
(strength of heart, lungs and vital or- 
gans) as well as muscular strength. It 
tells of the most successful way to take 
physical exercise, 


To cover cost of mailing send four cents. 


PROF. H. W. TITUS, 


“The strongest man in the world of his weight’’ 
2300 Titus Building 
156 East Twenty-third Street 
NEW YORK CITY 


A Postal Brings Grand Free 
Millwork Catalog 


Send at once for the great Catalog of 5,000 Bargains in the 
highest grade Guaranteed Millwork and Lumber. Issued by 
the Largest Building Material Plant in America. Buy Doors, 
Windows, Mouldings, Stair and Porch Work—everything you 
need to build, remodel or repair—at 50 per cent saving! 
Quality, Safe Delivery and Satisfaction Guaranteed. (38) 


GORDON-VAN TINE CO., 2756 Case Street, DAVENPORT, IOWA 
© Does not chafe, overheat 
ricKson Leg or draw end of stump. 


Send for Catalog 
SOLD ON EASY TERMS ses 


The largest limb factory in the world. 
E. H. ERICKSON ARTIFICIAL LIMB CO. 
17 Washington Ave , N.. MINNEAPOLIS MINN. 

names of all the three cousins. This indicates that they 
belong to the same generation, and from a Chinese 
point of view cousins are but “qualified brothers’—in- 
deed there is no other name for “cousins” but “‘half- 
brothers.” 

In all the names mentioned the family name, or, as 
we should say, the surname, is Li, and the Li family 
are the Smiths of China. The numerical superiority of 
the Smiths does not matter much in England, but in 
China that sort of thing matters a great deal. For by 


e L will, upon request, send 50 Shivers 

e Panatela Cigars to a reader of Popular 

. Mechanics express prepaid. He may 

smoke ten of these cigars and return the remaining forty at my expense if 

he is not pleased with them ; if he is pleased with them and keeps them, 
he agrees to remit the price, $2.50. within ten days. 


HERBERT D. SHIVERS, 918 Filbert St., Philadelphia, Pa. 


Paint Without Oil 


Remarkable Discovery That Cuts 
Down the Cost of Paint Seventy- 
Five Per Cent. 


A Free Trial Package is Mailed to Every- 
one Who Writes. 


A. L. Rice, a prominent manufacturer of Adams, N. Y., has 
discovered a process of making a new kind of paint without 
the use of oil. He calls it Powdrpaint. It comes in the form 
of a dry powder and all that is required is cold water to make 
a paint weather proof, fire proof and as durable as oil paint. 
It adheres to any surface, wood, stone or brick, spreads and 
looks like oil paint and costs about one-fourth as much. 

Write to Mr. A. L. Rice, Manuf’r., 47 North St., Adams, N. Y. 
and he will send you a free trial package. also color card and 
full information showing you how you can save a g 
many dollars. Write to-day. 
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NOT IMITATIONS 


LOOKS LIKE A 
WEARS LIKE A DIAMOND 


A Marvelous 
Synthetic Gem 


Thegreatesttriumph of 
the 
nace. Will cut glass. 
Stands filing, fire and 
acid tests like a diamond 
—guaranteed to contain 
no glass. Remoh Gems 
have no paste, foil or art- 


~ gh 

Set only in 14-karat, 
Solid Gold Mountings, 
Sent on approval—your 
money cheerfully refund- 
ed if not satisfactory. 
Book in Colors Free 
Write for our De-Luxe 
Jewel Book, handsomest 


ever published. 
Remoh Jewelry 
429 N. Broadway St. Louis, Mo. 


inese law and custom persons of the same family 
name may not intermarry. A Robinson may not marry 
a Robinson nor a Brown a Brown, kinship or no kin- 
ship. Yet Li Hung-chang’s mother was already born a 
Li before she married Li Hung-chang’s father. This is 
currently stated to be because the Li family forms so 
vast a horde that it would be unjust to the public not 
to split it up into ancestral branches.—Manchester 
(Eng.) Guardian. 

Champagne bottles cost 7 cents apiece by the 100,000 

order.—Chicago Daily News. 


TEST FREEZING MACHINE 


for Country Houses. Patented in U.S. A. Nov. 28, 1911 


Produces in 25 


minutes large blocks of Ice, or Ice Cream, Sherbets, Iced Wines, by means 
ofa CHAT salt. Descriptive notice and Price List Free 
J.8C LLER, 1 rue Francois Ponsard, Paris, France 


OVER 65 YEARS’ 
EXPERIENCE 


ATENTS 


TRADE MARKS 
DESIGNS 
COPYRIGHTS, 


Anyone sending a sketch and description may quickly 
ascertain our opinion free whether an invention is probabl 
patentable. Communications strictly confidential. HAND 
on Patents sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive special notice, 
without charge, in the 


Scientific American, 


fitendcomely illustrated weekly. Largest circulation of any scientific 
Terms, $3a year ; four months, $1. Sold by all newsdealers. 


MUNN & CO. 359 Broadway NEW YORK 


Branch Office, 625 F St., Washington, D. O. 
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-a -Week Men 
Own Homes Like This 


A million men, with limited incomes, have furnished 
beautiful homes on our long-time plan. 

They paid us at least one-third less than the same 
things would cost in stores. They made their choice 
from over 3,000 articles. They had the goods sent on 
approval. And they paid as convenient —a little each 
month—by saving a few cents per day. 

Such a home complete, or anything in it, is open to 
you on this year-to-pay plan. 


Pay 3 Cents a Day 


Our new-style credit does away with all bother. There 
is no interest, no security, no red tape or publicity. 
It is simply an open account. The price is exactly the 
same as for cash. 

Goods are sent on 30 days’ approval. You keep them a 
month before deciding to buy. What you like and keep will 
be charged to you. You can pay as convenient —as low 
as 3 cents per day. One payment a month will do. 

This new plan of ours results from 46 years of selling 
to people on credit. 


3,031 Bargains 
in Our 1912 Book 


Our new book—just issued—pictures 3,031 new things 
for the home. Many of the pictures are in actual colors. 
It shows everything new in 


Furniture Silverware 
Carpets Chinaware 

Rugs Sewing Machines 
Linoleums Washing Machines 
Draperies Refrigerators 
Stoves Jewelry 

Lamps Baby Cabs, etc. 


The prices run—as proved by actual comparison—from 
30 to 50 per cent below store prices. That is due to our 
enormous buying power,and toselling these things by mail. 
Just send us your name and address and this whole 
big book will be mailed you free. Also a separate book 
on Stoves and Ranges if you mention it. Write us now 
a postal will do—and see what your home can have. 


Spiegel, May, Stern Co., 1818 W. 35th St., Chicago, Ill. 


GENTLEMEN: — Send me copy of your new Home Lovers 
Bargain Catalog of home furnishings explaining your “charge 


account” plan, I understand you'll send this free and postpaid, 


and it is sent to me without any obligation on my part to buy. 


STATE...... 


ADDRESS (Street. R.F.D. or Box No.).......... 
A Postal Card Will De if you do not want to cut your magazine. 


Spiecel.Mas. Stern ©. 


1818 W. 35th St., CHICAGO (166) 
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Advantages 
of Applying for Patent 
Through Us 


You should carefully consider the 
following statements of fact, which 
furnish the best of reasons for placing 
your patent business in our hands: 


FIRST.— Largest Patent Firm 
in the World. 


We are the largest patent firm in the 
world, having the greatest facilities, 
more employees, and file more patent 
cases in the United States Patent 
Office than any other firm of patent 
attorneys. We are thus enabled to 
give your case IMMEDIATE attention, 
This is a great advantage to clients 
who are in haste to file their cases in 
the U. S. Patent Office. 


SECOND.— Our Specialists. 


The field of invention is so vast that 
it is impossible for any one man to 
become an expert in all classes of 
invention. Only those skilled in the 
class to which the invention relates can 
render efficient service. For this rea- 
son this firm employs a number of 
patent experts who have been selected 
for their knowledge, experience and 
ability in certain lines of invention. 
This enables us to place each case in 
the hands of a specialist skilled in the 
class to which the invention relates, 
thus securing the best possible results. 


THIRD.— Our Office Building. 


We have the finest and most per- 
fectly equipped office building in the 
world devoted exclusively to patent 
business. This building was specially 
erected by us for our own use; is fire- 
proof, thus insuring safety, and is 
equipped with all modern appliances, 
which greatly facilitates and expedites 
our service to our clients. 


FOURTH.— Security. 


We are bonded by the Columbia 
Bonding Co., of Washington, D. C., in 
the sum of $10,000 to carry out our 
contract to return our fee if we fail to 
secure a patent. Our clients are thus 
. doubly protected and insured against 
Specification Department Showing Specialists at Work, Victor J. Evans & Co. financial loss. 


VICTOR J. EVANS & CO. 


(Formerly Evans, Wilkens & Co.) Victor Building, 724-726 9th St., N. W. 
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Patent 


Trade Marks and 


~ Copyrights Secured 


r Fee Returned 


Special Offer — Free Search of pot Office Records 


Send us a model, photograph or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is patentable. If we report the invention 
patentable, we will guarantee to obtain a patent or return our fee, and furnish a certificate of patent- 
ability backed by a bonded contract to that effect. 


This Certificate of Patentability will protect the inventor and serve as proof of 
the invention until the case can be filed in the U.S. Patent Office. 


Obtaining Assistance for Inventors 


Our certificate is of great assistance to inventors 
who require financial aid to obtain patents. It is use- 
less to attempt to interest capital unless evidence is 
furnished that the invention is patentable. Our cer- 
tificate gives this necessary assurance. 


Our Four Books Mailed Free 


to any address. Send for these books—the finest 
publications ever issued for free distribution. 


How to Obtain a Patent 


Our illustrated eighty-page Guide Book is an invalu- 
able book of reference for inventors, and contains 100 
mechanical movements illustrated and described. 


Fortunes in Patents 


Tells how to invent for profit, and gives history of 
successful inventions. 


What to Invent 


eae avaluable LIST OF INVENTIONS 

D and suggestions concerning profitable 

ae of invention; also information regarding prizes 
offered for inventions, among which is 


Prize of One Million Dollars 
offered for one invention, and $10,000 for others. 
Patents That Pay 


Contains fac-similes of unsolicited letters from our 
clients who have built up profitable enterprises 
founded upon patents procured by us; also endorse- 
ments from prominent inventors, manufacturers, Sen- 
ators, Congressmen, Governors, etc. 


List of Patent Buyers 


Containing personal requests and letters from Man- 
ufacturers and Patent Promoters for patents secured 
by us, and suggestions as to improvements desired 
and new ideas they wish to purchase. 


We Advertise Our Clients’ 
Inventions Free 


In a list of Sunday newspapers with two million 
circulation, in manufacturers’ journals and in the 
World’s Progress. Sample Copy Free. We not only 
Save you time and money in securing patents, but ob- 
tain patents which PROTECT the invention and PAY, 
After the patent is granted we assist you TO SELL 
YOUR PATENT. 


Foreign Patents 


WE HAVE DIRECT AGENCIES IN ALL THE 
PRINCIPAL FOREIGN COUNTRIES and can secure 
FOREIGN PATENTS in the shortest possible TIME 
and at the LOWEST COST. We GUARANTEE TO 
SECURE THE FOREIGN PATENTS OR RETURN 
OUR FEES. Write for our Illustrated Guide Book on 
Foreign Patents, sent free to any address. 


VICTOR BUILDING 
Our new $150,000 building opposite U. S. pony eames 
SPECIALLY ERECTED by us for OUR ow 


REFERENCES 
Second National Bank, Washington, D. C. 
K. Lassiter, Mechanical Engineer, Schenectady, i} A 
Pitner Gasoline L ighting Co., Chicago, 
og Wardon & Co., Mfrs. of the Monarch Feed Gov ernor, Muncy, Pa. 
L. B. Dozier Co., [oy of Plumbing, Heating and Machinery 
Supplies, Columbia, S. 
B. B. Earnshawand Bro., Mics. “a ream Blend” Flour, Washington, D.C. 
Rk. G. Dun & Co., W ashington, D.C 
National Savings’ and Trust Co. ashington, D.C. 
Smethport Glass Co. Smethport, 
Lawrence Mills, Mfrs. Bed ahs 51 Brooke Ave., Englewood, N. J. 
The Melvin Gauge and Signal Inst. Co., Scranton, Pa, 
Damon Mfg. Co., Mfrs. “ Missing L ink” Flour Mill Disintegrators, 
Bowling Green Ky. 
Modern Canner Co., Mfrs. Canning Machinery and Canners’ 
Supplies, Bridgeport, Ala. 
M. Winter Lumber Co., Sheboygan, Wis. 


PATENT ATTORNEYS 


Opposite United States Patent Office 


WASHINGTON, D. C. 
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> of Protect Your Idea! < 


PATENTS wr PAY 


$427,530.00 Made by Clients ““My Trade-Mark’”’ $427,530.00 Made by Clients 
Proof back of it— write for my FREE literature —it wil! pay! 


Special Offer: 


Mr. Inventor: I invite you to come to see me, and bring, (or send by registered mail), 
sketches or photograph or model and description of your idea orinvention for FREE examination 
of U. S. PATENT OFFICE Records and report as to patentability of the same;—to find out as 
to whether in my opinion you are entitled to a patent will not cost anything;—then, if your in- 
vention is new, upon receiving instructi ns, I will prepare ALL necessary (application) papers. 


DO THIS AND SAVE TIME AND MONEY! 
WRITE NOW! 


BOOK “What and How to Invent— 
Proof of Fortunes in Patents”—FREE - 


Containing: “Patents Wanted”; “How to Advertise Your ~. 
Patent”; “How to Secure Money to Procure a Patent”; ~ 
Suggestions as to what to Invent; What my clients have 
done; Women Inventors, etc. 


Instructive 112-page Guide Book for Inventors mailed to any address upon request 


Highest References: 
“Over ninety (90) manufacturers intrust ALL their patent work to me.”—E. E. V. 


Lincoln Nationa! Bank, Griffin Mfg. Co., Iowa Mfg. Co., i. A. Fonseca, 
Washington, D. C. New York, Iowa on Ries Dos Ouriv 
ore: : Warsaw Paper. Box Co. New Era Mf, rado, 410 de Janiero, 
han writing, thew Warsaw, Fair irfield, lowa. Brazil 
reply. Sanford Mfg. Co.. Bernhard Furst, Electro Importing Oo., 
Little Giant Hay Press Co.. Sanford, N. ©. Vienna I, ew York, N.Y. 
Alma, Mich., and Butler Ragineering Co., Austria-Hungary Rex Electric Oo., 

Dallas, Texas. ron, Ohio A. J. Corsi St. Louis, Mo. 
Railway Thompson Drug Irish Town, Sam’! Allen. & 
ppliance Pe ioux City, Iowa Gibraltar ansville, Ny 

Gar! Electric &. Edward H. Smith, 
Farmers’ Mtg. Qo Obie 0, Lents, Oregon 
Susquehanna Milis, Gray Lithograpk Co., Frankfort Camp Conduit Company, 
New York ew York, N.Y. Germany Cleveland, Ohio 


COMPARE MY LOCATION WITH OTHERS I Advertise My Clients’ 


MINE IS THE BEST Patents Free 


E. 
pete in a publication having over 2,000,000 circula- 
tion. Write for Special Offer. Successful clients 
in every section of the U.S. 


427,530.00 


MADE BY MY CLIENTS 


Proof-circular mailed FREE 
Foreign Patents a Specialty 


If you have a U. S. application write me for 
excellent literature and terms for promoting 
your Foreign Patents. Liberal discounts. 


My Office and the Patent Office 


(I give you proof of my location) ° 1 ] ti ° Is 
Across the street from the U. S. Patent Office High-C Wor Excellent Tes mai 
Expert—Prompt Services 871 F Street, N. W. 


E.E. VROOMAN, Patent Lawyer Wash., D.C. 


Old-established branches throughout the world. 
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4/7 —There is a Constant Demand 
for Good Inventions 


Thousands of the biggest money-making inventions 
have been the “little” things that have made people 
wonder why they were never thought of before. 


INVENT” 


and 
“HOW OBTAIN PATENT” 
These Books Sent Free 


If you have an invention send us a sketch, photograph or model of it. We 
will give you a report as to its patentability absolutely free. If you have no 
: invention send for our book, “What to Invent.” It contains hundreds of 
{ valuable suggestions. We are recognized authorities on patent matters and 
have helped hundreds to find a ready and profitable market for their ideas. 
We can prove it. If you wish to sell your patent we will advertise it in manu- 


facturers’ journals at our expense. 
Find Out NOW! 


Don’t Wait 


Your idea will never do you any good if some one else patents it ahead 
of you. Act quick! Let the other fellow say “he thought of it a long time 
ago.” You reap the profit. Let the others wish they had. 


Advice Free— All Matters Confidential 


We have secured patents for thousands of inventors and have many 
letters proving the value of our services. Write us. Send rough 
drawing or model of your invention for our opinion. We will guard it 
carefully and report quickly. You are under no obligations to proceed 
further. Our plan is simply a square deal to all. Our books, “What to 
Invent” and “ How to Obtain a Patent” are the best publications written 
for the man who has an idea to patent, or who is of an inventive turn of mind. They 
show just how to proceed with your idea and tell of hundreds of things to invent. We 
4 send these books free. The sooner you write for them the sooner you will 


now all about patents and the many different lines in which new inventions or 
improvements may be made. 


If you have an invention send us a sketch of it for report and ask for the books at the same time. 


CHANDLEE & CHANDLEE, 984 F Street, Washington, D. C. 


REGISTERED ATTORNEYS (Combined with H. Ellis Chandlee & Co.) 
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VERY HIGHEST REFERENCES 


Columbia National Penk. Whitehead Hosiery Mills, 
Washington, D. N.C. 


Burlington, 
American Loktile Dichines Mfg. Co., 
Alexandria, Va. es Moines, Iowa. 
National Metal Tile Co., The Drug Do. 
Washington, D. C. Bridgeport, DL 
National Supply Co., The Starrett Mfg. Co., 
Berlin, N. H. Shelbina, Mo. 


Louden Machinery Co., 


Fairfield, Lowa. Youngstown, 
Antholene Mfz. Co. Tightening and Cyc 
Hutchinson, Kans. Okla. City, Okla, 


Manufacturers are 
constantly writing me for new ideas 


PROTECTED BY OWEN PATENTS 


Send for the three finest patent books published and read their letters— 
FREE see what they want! “SUCCESSFUL PATENTS”—tells how to proceed; 
© “STEPPING STONES”—contains list of over 200 inventions wanted, the 
truth about prizes, etc.; “PATENT PROMOTION”— tells how to promote and sell your rights, 
chief causes of failure, etc. A simple request will bring you all three books absolutely free. 
Personal Services. I help my clients sell their patents or dispose of their 
applications. Advice Free. No obligation incurred by writing me. Manu- 
facturing facilities. I get you strong protection or receive no compensation. 


And an ae... pode we of others whose letters are printed in my booklets. 


RICHARD B. OWEN WASHINGTOM EC 


Inventors submitting their inventions to me are protected in a tangible manner until their applications are filed. 


SPECIAL! 


Send me a sketch or model of your in- 
vention and I will make a search of the U. S. 
Patent Office Records FREE OF CHARGE 
and report to you concerning patentability, 
practicability, etc. 


9-303 OWEN BLDG., 


PATENTS 


BRING WEALTH 
WRITE FOR PROOF 


Read my New Book just off the press. It shows 
the difference between good and worthless 
patents and is free for the asking, as also is 
“Fortunes for Inventions” which shows how 
little ideas may be turned into big fortunes. 

Send sketch, model or other description of your invention 
at once with first payment of $5.00 for immediate protection 
of your idea against subsequent inventors and infringers. 

ALEXANDER J. WEDDERBURN, Jr. 
PATENT ATTORNEY, Dept. P. M., WASHINGTON, D. C. 


LANGDON MOORE 


Counselor-at-Law and Patent Attorney 
Patents, Trade-Marks 
Designs and Copyrights 


9th and F Streets, WASHINGTON, D. C. 


Formerly Examiner U. S. Patent Office 
SEND FOR BOOKLET 


BUILD 
FORTUNES 
FOR YOU 
Our free booklets tell how, what to invent, How 


To CHOOSE AN ATTORNEY, and save you money. 


Prosperous clients in all states. Best bank 
and other references. WRITE TODAY 


D. SWIFT & CO., be. 


PATENT 


Advice free. Terms reasonable. 


Highest references. 


THAT PROTECT and PAY 


Send for FREE 96-page book. 
Best results. 


Send sketch or model for FREE examination and opinion. 


Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 
Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong | recommendations furnished free 


WATSON E. COLEMAN, Patent Lawyer, 622 F St.,N.W.,Washington, D.C. 


= 
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Patent Your Ideas—It Pays 
““ WE GUIDE YOU TO SUCCESS” 
25 years’ experience as Attorney and 
U.S, Patent Examiner. Send sketch 
of invention for Free report and I|lus- 
trated Guide Book, No Patent—No 
Charge. We succeed where others fail. 
BUNYEA PATENTS CoO. 
Room 27 WASHINGTON, D.C. 


‘4 SQUARE DEAL’? in the Patent Business 


can savevou PORCELAIN 
money ON ENAMELING 
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ST AMPINGS 


“FACTORY 


OSCAR E. PERRIGO, M. E. 
EXPERT PATENT ATTORNEY 
6 Beacon St. BOSTON, MASS. 


FREE Preliminary Examination as to Commercial Value 
and Patentability. Handbook for Inventors FREE on request. 


Long Experience—Expert Work— Moderate Charges 


PATENT LAWYER 
210 MCGILL BLDG. 
WASHINGTON. D Cc. 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, * * Protecting, Exploiting 
and Selling Inventions” sent free upon request. 


The largest number of successful clients is our proof of 


Patents that PROTECT 


For Facts about Prizes, Rewards, etc., send 8c stamps for 
our new 128 page book of intense interest to Inventors. 


R. 8. & A. B. Lacey, Dept. 45, Washington, D.C., Estab. 1869 


Any special sheet metal goods 


We Specialize | or parts that it would not pay 
in Drawing, you to make in your own 
Stamping and | pjant, we can make to your 
Spinning— order. Our facilities “and 
Aluminum, experience enable us to make 


Brass, them just as you specify and 


Copper, at a price that will pay 

La ye you to have us make them. 
onel Sheet 

Steel and Right P rices— 

Cupror Quick Delivery 


Japanning in All| are insured by a_ modern up-to- 

‘colors date plant with a floor space of 12 

acres filled with time and labor 

PORCELAIN saving equipment and machines 
ENAMELING 


and manned by an experienced 

and skilled organization that is 

Tinning and Hot} keenly alive to your interests and 
Galvanizing wants. Let us 


fi ith d 
JOB WORK Point out a saving. 
Geuder, Paeschke & Frey Co. 


Contract Dept Milwaukee, Wis. 
Incorporated 1881 


H.L. WOODWARD, 


A Talk to the Inventor 


z LEARN HOW A PATENT MAY BE MADE VALUABLE 


If there is any basis for an application in your idea, I can find 
it. But 1 will explain it to you before filing your application 
—— Copies of Nearest Patents, and Report, in Every Case 
I have patented inventions reported unpatentable elsewhere 


9th and G Sts., Opposite Patent Office, 


What to Invent 
FREE +} what NOT to Invent 
BOOK How to Sell Your Patent 


WASHINGTON, D. C. 


Send for What You Should Know 


THE PROGRESS OF AUTOMOBILE CONTROL 


—Man has two hands, a right and a left, and being born 
with such it is natural to infer that they were intended 
fer use. One being as large as the other it is a com- 


MECHANICAL 
SUPPLIES AND MATERIAL 
of all kinds. 


EXPERIMENTAL AND 
LIGHT MACHINE WORK 


to or 
132 MILK sTReer. 


BOSTON 


Buying material in large quantities and hav- 
Let Us Do Your ing a modern factory equipped with the 


latest machinery enable us to make almost 


anything in metal or wood ata very low 
Manufacturing price. Estimates free. We have a complete 


model and pattern department. 


TINLEY TINLEY PARK MFG. CO., 222 N. State Street, CHICAGO 


DIES, FINE TOOLS SPECIAL 


METAL SPECIALTIES 
MOORE & CO., DERFECTED. 


DON’T DISCARD 
BROKEN PARTS 


Have them welded together by the Oxy-Acety- 
lene Process. s eel, Cast Iron 
Bronze, Copper, Aluminum and all 
other metals can be welded, Manu- 
facturing quoted on, Welding 
equipments for repair shops or large 
plants supplied. 


DAVIS BOURNONVILLE CO. 
105 West St, NEW YORK ; 505 So. Laflin St., CHICAGO 


INVENTOR Our Brain Belongs 
to You. Our ideas 
Are Free of Charge. 
ey All we want in return is to build your model, 
special machinery, dies, tools and jigs to 
manufacture sheet metal goods, etc. We 
are expert mechanics, over thirty years ex- 
perience and have one of the best equipped 
neve, in the —. Ask for Booklet No 


strictly confidential. 


Gears, Sprockets, 
Chains, Etc. 


In Stock 
and Made 
to Order 


Send for new 32 page catalog 


WOBURN GEAR WORKS, Woburn, Mass. 


| 
| 
AS 
O' m 
SETS OF CASTINGS O 
| FOR 26 
| 
| 
| 
JAS 
y y 236- S. 9th St., Philadelphia, Pa 
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SEBASTIAN 


15-INCH LATHE 


The Low Price. Perfect Quality lathe for 
the Garage, Automobile and General Repair 
Shop. If you are in the market fora 
lathe, be sure and investigate the merits 
of the Sebastian. We also build 9-inch 
and 10-inch foot power lathes. 


Catalog mailed free on request 
THE SEBASTIAN LATHE C0., 


LATHES 


" 9 to 13-inch Swing 


List price $75 and up according 
to size. When ready to buy send 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


100 Ruby Street, ROCKFORD, ILL. 


LATHES 


CATALOG FREE=— 
SOUTH BEND MACHINE TOOL CO., 423 Madison St., South Bend, Ind. 


This Lathe Costs You 
Complete with lathe tools and 1 2 
scroll saw attachment as shown 
in cut. An ideal outfit for home 
work or small shops. Well 


built and highly finished, 
polished parts nickel plated. 
Swing of lathe 5 in. Length of 
bed 24 in. Distance between 
centers, 13% in. Write for full 
information. If you are inter- 
ested in scroll saw_work, send 
10c for Bowman & Russell cata- 
logue of patterns. We also sell 
scroll saw wood—all kinds. 


ORR & LOCKETT HARDWARE CO. 
Lathe Dept. 14-16 W. Randolph St., CHICAGO 


tat RED DEVIL 
DO YOUR woe 


6-inch Motor 
Improved construc- 
tion, absolutely per- 
fect, runs your 
washing machine and a 
hundred other things. 
Power for small tools. *4 
horse power on 44-inch 
pipe, 80 pounds pressure; 
lhorse power on 2-inch pipe, 60 pounds 
pressure. New net price, $5.00 cash 
with order. 
No. 1492 4-inch Motors 
for Finding, polishing 
and buffing. Runs sew- 
ing machines, fans, bot- 
tle washers, etc. ice 
with emery, _buffin 
wheel, aver polish an 
$3.00. No. 1493 
fotor and pulley only, 
50. horse power 
= 80 pounds pressure, 
Improved construction, 
Speeds, 3,000 to 5,000 
revolutions per minute, 
and 
mechanically perfect 
small water motor man- 
ufactured. Patented 
construction makes it 
possible. Tremendous 
output warrants the price, 
Money back for any reason. 


CATALOGUE AND 
LARGE SHEET FREE 


DIVINE WATER MOTOR CO. 
Dept. T UTICA, NEW YORK, U.S.A. 


For the name of your local hardware or tool dealer, we will send you free 
ooklet on ** Theory and Design of Water Motors.’ 


mon inference that it was intended that they should 
share their duties as nearly equal as possible. Many 
designers of cars have apparently not realized this in 
the past, and have placed practically all the work of 
driving a car on the right hand. They put the steering 
wheel on the right because European makers did it, 
whereas, according to the road laws of America it 


P by water 

Rile Automatic Hydraulic Ram 
pense; 2 feet fall elevates water 50 feet, etc. Guaranteed. Catalogue free. 
RIFE RAM COMPANY 2131 Trinity Building, NEW YORK CITY 


“Jarvis” Pumps 


For domestic water supply are in 
use everywhere. We furnish com- 
plete systems. Any kind of power. 
Send for Catalogue No. 8 


JARVIS woxxs LANSING, MICH. 


VACUUM PUMPS 


For Powerful Portable and Stationary 

acuum Cleaning Plants. 
They take up their own wear. 
Powerful; Noiseless; can’t 
ae get out of order. 


GET CATALOG No. 23 


“Norton” Water Motors Bas’ 
Lead Them All 
“Model B,’ ’ for grinding, polishing, $3. 50 


Improved” ~ m Dotentedcom. 
nation shi gear, for flat or 


Very powerful. Catalogue sent upon request 


| 
| 
6-Inch 
Bucket 
; 
) 
= LEIMAN BROS., 62P John NEW YORK 
“= Pat. March 
: 28, 1911 
| 
NORTON WATER MOTOR CO., Roslindale, Mass. 


Lawn Mower Grinder 


Grinds all makes of ge 
Mowers perfectly in 1 
minutes without removing 
wheels or reel-knife. Ball 
bearing; operated by either @ 
hand or power. Skate 
Sharpener Attachment for 
sharpening skates, q 


“You Grind It As You Find It.” 


WRITE TODAY for full information of this great labor- 
saver and money-maker. Will do the work so much better, 
quicker and easjer you cannot afford to do without it. 
1912 Model will grind straight-blade without removing 
from mower. Over 5000 in use. Fully warranted. Sold 
on easy-payment terms. Write to-day. Don’t delay. 


HEATH FDRY. & MFG. CO., Plymouth, Ohio 


should be on the left. These manufacturers put the 
emergency brake lever and the change speed lever on 
the right so as to be operated with the right hand. 
Undoubtedly they would have put more levers there had 
they been needed. Not a few of the makers put the 
spark and throttle control levers on the right half of 
the steering wheel in order to operate them with the 
right hand. 

Fortunately, today, the makers are realizing that ‘the 
left hand also is useful. Not a few of them who keep 


UNIQUE ENGINES 


SMALLEST and Most Powerful on the market. 
UNSURPASSED for Labratory, Experimental work 
and running Light Machinery. Light Weight. 
Specially Designed for Small Individual Elec- 
trie Light Plants. Water Cooled, 4 and \% h. p. 
2-cycle, Gas, Gasoline and Alcohol. Write for 
circulars. Attractive prices on these sizes for a 
short time only. Catalog of Steam Engines, 
boilers, pumps, electrical goods, étc., 15c, (coin 
preferred! Refunded on First Order. 

AMATEUR MECHANICS SUPPLY CO. 
518 G, 219 S. Dearborn Street, CHICAGO. 


We Save You 
$128 to $222 


Take Your Own 
Time to Pay 


No Interest— 
No Collec- 
tors 


Let 

us send 

this artis- 

tic piano to 

you at our ex- 

pense. We pay the 

freight. You pay noth- 

ing down. Try it for 30 

days. If we cannot satisfy 

you with the piano, we will pay 

the freight for ite return. Take 3 
years time to pay if satisfied. 


eed & Sons 
PIANOS 


At the World’s Columbian Exposition they won the highest 
award medal. We offer you direct-from-factory-to-home 
wholesale prices on Reed & Sons Pianos, _—— 


at a price much lower than your dealer REEDS SON S 


would charge you for a cheap, inferior 
REED & SONS 


instrument. 
BIG BOOK FRE 
PIANO MFG. CO. 
Dept. G. 17, Cor. Jackson Blvd. 


Clip coupon below. It will secure for 
and Wabash Ave., CHICAGO, ILL. 


you our Special Proposition and 
>rices; all in handsomest colored 
illustrated catalog sent free. 

A 2c stamp will save you 
dealer's profit. 


, Send me Your Big Free Book 

4 and Piano Offers. 


ital and Resources $1,750,000 == 


CLASS PINS is: 


For College, School, Society or Lodge. 
Descriptive catalog with attractive prices 
mailed free upon request. Either style of 
pins here {lustrated with any three letters and figures, 


one or two colors of enamel. STERLING SILVER, 250 No 9 
each; $2.50 doz.; SILVER PLATE, 100 each; $1. 00doz. 
BASTIAN BROS. CO. Dept. ROCHESTER, N. 


Threading Pipe 
From % to 1%," 


One Stock and Dies 
for all sizes. 


A complete tool for all 
repair jobs. 

An adjustable stock 
with a lever Die lock- 
ing device. 
CATALOG UPON REQUEST 


THE OSTER MANUFACTURING CO. 
2100 East Gist Street CLEVELAND, OHIO 


GRADER 
LEVELER 


A @ HORSE.| MAN ROAD MACHINE 


Here is a real Road Machine. It is a 
demonstrated success and over 2000 Glides 
throughout the entire U. S. are daily 
proving our claim. 


THE BEST ALL-ROUND 
ROAD MACHINE MADE 


A machine built to do the work and does it in the easiest 
and most economical way. Will dig a V-shaped ditch 2 to 
3 feet deep. Strong enou i for 4 horses if sequlsed. Weight, 
650 pounds. Shipped on Free Trial. 

Write us TO-DAY for Booklet and special good roads matter. All Free. 
GLIDE ROAD MACHINE COMPANY 
515 Huron Street MINNEAPOLIS, MINN. 


Please Mention Popular Mechanics 
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For every 
cutting edge 
The 


Housewife’s 
kitchen knives 
—the business 
man’s razors 
—the mechan- 
ic’s tools— 
everythingwith 
a cutting edge 
can be quickly 
sharpened with some one of the 


we 


| PIKE SHARPENING 


The only line that includes every 
sharpening substance — natural 
or artificial—each the best for 
some sharpening purpose. 


The most useful all-around 
sharpener for either shop or home 
is the PIKE INDIA Oil Stone— 
the only fast cutting stone in exist- 
ence that Aolds its shape almost in- 
definitely without grooving, and when 
properly oiled positively wr// not 
glaze. 


Made of Alundum, a wonderful, 
electric furnace product unequaled for 
sharpness and toughness. 


In all shapes and sizes — and 
coarse, medium and fine, each with abso- 
lute evenness of grit that never varies. 

Pike India Combination Bench Stone, 
one side coarse the other fine, size 7 x 2 X 1, $1.00. 
Mounted in hardwood box, $1.25. 

Pike India Kantbreak Knife Sharp- 
ener, needed in every home, hotel and butcher 
shop, 35c. 

The. Pike line also includes the fa- 
mous Pike Arkansas, Pike Washita and Pike 
Crystolon Stones. 

Sold at hardware and tool stores everywhere, 
or sent direct. 


Send for ‘‘How to Sharpen” 


This free book gives you the boiled- 
down knowledge of many experts. Tells how 
to sele-t and care for sharpening stones to get 
the best results. Write for this book today. 


PIKE MANUFACTURING CO. 
1 Main Street Pike, N. H. 


Please Mention Popular Mechanics 


Put This 
Tool in 
Your Kit 


Maybe a lawyer could 
“open a case’’ without 

using this pry bar and 

nail puller—but it’s dollars to 
doughnuts that a carpenter, 
plumber, steam fitter or elec- 
trician would find it the most 
useful tool he ever put hand to. 
The Bonner Pry Bar is great 
for “getting into things.” 
Takes up floors, tears off ceil- 
ings, removes scaffolding,opens 
packing boxes, gets a bulldog 
grip on a balky nail and never 
lets —_ it comes. Will pull 
any nail—straight. The 


BONNER 


Pry Bar and Nail Puller 


wilfpay for itself by doing things that no other 
tool can do. A household convenience. Handier 
than a Hammer. Made in 14 and 23 inch sizes, 
of special tool steel, and tempered to stand wear 
and tear. Small size nickel-plated, larger size 
blue finish. Sold direct from factory if your 
local hardware store cannot supply you. id 
us your dealer’s name. 


Cc. E. BONNER MANUFACTURING CO. 
Champaign, lil. 


Also makers of Bonner “ Victor” Chain Pipe 
Wrench, Bonner Auto Kits, Bonner Farmer 
Kits and other special purpose tools 


the steering wheel on the right are putting the change 
speed and emergency brake levers in the center of the car. 
This is a good policy. It protects these levers and makes 
it more convenient to use a fore-door body. It gives 
the driver more room in that he is not cramped as is 
ordinarily the case where these two levers are placed 
between his right leg and the body. But it is simpler 
to manufacture a car with these levers in the center 
of the floor board and besides being cheaper it improves 
the appearance of the car. Operating them with the 


For Sewing oe Myers Famous 
Leather 


$1 A perfect stitcher. Sews or mends anything. 

. Whole repair shop. Original perfect lock 

stitch. Diamond point grooved needle protects thread. s 
Always ready. Sample prepaid. Agents get busy. Sells on sight. 
C. A. MYERS CO., 6339 Lexington Ave , Chicago, Ill., U.5.A 


Measuring Tapes 


Standards of efficiency for the 
Amateur and the Expert. The 
big improvement in markings, F 
instantaneous readings, saves time and avoids 
error. Send for sample piece of tape and our 
complete catalogue. 


THE [UFKIN fpuce 


SAGINAW, MICH. 
New York London, Eng. Windsor, Can. 


‘of 
\ 
he 
| 
CFAIN gi | 


i 
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OCKET 
Too 


In handsome nickled case, 
»cket size, for pocket, desk, 
ome, automobile or shop. All 
g) of fine steel. 20th Century 


Some of the 47 Tools 


Hammer, Screw Driver, Chisel 
Corn Knife, Divicers, Twee- 
zers, Compass, Saw, Protrac- 
tor, File, Round File, Rule, 
Bevel, Universal Chuck, Tool 
Handle, T Square, Tri Square, 
Scratch Gauge, Depth Guage, 
Rule Guage, Slide —— 
Reamer, Countersink, rad 
Awl, Harness Awl, Scratch 
Awl Straight Edge, Ink Eraser, 
Tack Claw, Nail Set, Center 
Punch, Bag Needle, Sail Needle 
Button Hook, Spatula, Scraper 
Stilleto, and ten others, 

de on honor. Sold en guar- 
antee, postpaid. Money back if 
not satisfied. Remit $1 TO-DAY. * 


L.E.B.SALES CO. 


= 
A Fortune in this Exclusive Agency 
For the L. E. B. Shock Absorber fer Typewriters 
Which doubles the life of the typewriter, and accomplishes so 
much besides that it passes belief. Write us for terms and 
particulars. Also about our other self selling and fortune 
making Office Specialties, together with the above L. E. B. 
Pocket Tool Kit. 


L. E. B. SALES CO., 115 Broadway, NEW YORK, N. Y. 


left hand is a little awkward for the first half day, but 
after that the difference is forgotten. Operating these 
levers with the left hand leaves the right hand free to 
control the steering wheel, which is very necessary in 
driving. With the two control levers in the center of 
the car, entrance from the right side is easy for the 
driver, and eliminates the necessity of walking around 
to the left, as is imperative where the levers are located 
on the right side of the car.—Motor Age. 


Toolmakers and Machinists. Portab’ 
+ Tool Case with a 
a! ement of different sized 
drawers, all felt lined, with a place for every 
tool. No need of rowing one on top of the 

- This C y for itself in savin; 


rayage expense. You nee: 
one of the many styles shown in our cata- 
logue which we will mail free. No mechanic 
is up-to-date without a “*Gerstner’’ Case. 


Sens 


Mirs. of Mechanics’ High Grade Tool Cases 
818 Germantown Street, DAYTON, OHIO 


If You Use a 
Saw You Need 
This Book 


Do you realize how necessary it is 
to take proper care of tools used 

in mechanical work? A Saw 

needs frequent sharpening and 
careful adjustment to be properly 
set, but how to do this and do it right, 
few people know. Our Booklet “Saw Points” 
No. 8 illustrates and describes the use and 
proper care of Saws. It’s free to those interested. 


CHAS. MORRILL 


NEW YORK 


‘Tell You, 
Its a 
Y Great Saw!” 


w= you get hold of a Simonds Saw you 
feel that you can ‘‘do things” better; and 
you can, A Simonds Saw cuts true and fast 
and easily. It has the right ‘‘hang,” and its 
glistening blade and polished handle are a 
constant pleasure to its owner. 
Besides saw-making skill and ‘‘know-how,” 
it is Simonds Steel that makes a 


SIMONDS SAW 


(Pronounced Si-monds) 


the most satisfactory one to own. We make our own 
steel, and our exclusive tempering process gives the 
teeth a toughness and hardness which enable them to 
hold their quick-cutting edges under long, hard usage. 
You can’t keep saw-teeth sharp if they are not tempered 
right, and a dull saw is almost worse than none. 

Take the word of the man who has used a Simonds 
Saw. He will tell you which saw to buy. Ask your 
hardware dealer. 


Send for CARPENTER’S GUIDE” 
free—and learn how to care for a saw 
Remember, Simonds Hack-saw Blades and Files are most 


efficient. Simonds Circular, Band and Cross-cut Saws are the 
American and Canadian lumberman's accepted standard. 


SIMONDS MFG. CO. (*°j23°*) Fitchburg, Mass. 


Chicago NewOrleans Portland NewYork Sanfrancisco Seattle 
Montreal Lockport, N.Y. 


Please Mention Popular Mechanics 


vil 
— 


132 POPULAR MECHANICS ADVERTISING SECTION 


tanley» 
"Tools 


The real one-pieceness and 
absolute solidity of the 


Myr Stanley 
Bed-Rock Planes 


is as much a fact as if the parts were all one, 
for the reason that both surfaces of the Frog 
are in contact, with the Plane Iron on one 
hand and the Plane Bottom on the other. 
These parts are so perfectly fitted together, 
that from the Plane Iron to the Bottom 
the Plane is as one solid piece of metal. This 
form of construction positively prevents any 
chance of vibration. 


« The new method of fastening the Frog 


‘The deste of the Sides bey ae anew and inti Stas to the seat permits of the Frog being adjusted 
adds greatly to the strength and attractiveness of the planes. : : : 
also the new shape of the knob permits of a much caster an either forward or backward without moving 


firmer grip than was possible before. the lever or the cutter. 
Send for special circular containing complete description 


StanleyBuleR Level Co. 


New BriJTAIN.CONN. U.S.A. 


THE POLAR BEAR THAT CAUGHT COLD— 

Portable Cases There seems to be something inconsistent about the 
winter, but that is exactly what happened a few weeks 

AND MACHINISTS ago. Moreover the bear’s cold grew worse instead of 
better; pneumonia set in and the animal died. This was 
in the famous Zoological Gardens at London. After 


Twelve styles, felt lined drawers, 
solid brass trimmings, best of ma- 
terial, beautiful finish, low prices, 


satisfaction guaranteed. Ask for the bear’s death a post-mortem examination showed that 

booklet of cases built for service. ae oy was the ome of it. 

The Pilliod Lumber t first sight it would appear unnatural that natives 
SWANTON, OHIO Co. of the Polar regions should ‘succumb to the cold of 


warmer countries. In the Arctics colds and pneumonia 


Don’t Calculate —Let the Slide Rule Do It! 


There seems to be a misunderstanding about what the Slide Rule will accomplish, many think it an instrument, the use of which is 
appliable only to Engineers and Technical men. So frequently have I heard this remark that I have completely re-written and enlarged 
my instruction book, which shows the actual setting of the rule by 70 full size engravings, each engraving and example is explained 
and “written so you can understand it.” In fact any person who has never seen a Slide Rule, and not a technical person, could not help 
but learn its use. The examples selected and shown by illustrations are t which qo come up for solution by the Banker, 


ontractor, Salesman, Time-Keeper, 


SLE TWAT OLE? 

This Slide Rule will multiply, divide, solve proportion, extract the square and cube roots, find the deci- 
mal equivalent of vulgar fractions or “vice versa,’’ calculate interest, percentage. Also the mensuration of 
superficies, and the rule of three. For Engineers, Electricians, Draftsmen, Superintendents, Master Mechanics, 
etc., the rule is indispensable in their work. It is one of the most valuable instruments ever offered to 
mankind. For Electricians it is a complete wire table in itself, calculates the size of a motor to run a pump, 
shows percentage a customer's recording meter is either “slow or fast.” The Richardson Direct Reading Slide 
Rule is specially designed for those who wish to learn its use. Its operation being very simple. You simply 3 , 
place the key to the problem wanted in the keyhole (the key is printed in red on slide, see cut) and answer is given direct: such 
as the Horse Power of Engines, Pumps, Boilers, Belts, Water Falls; size of duct for ventilating; radiation and size grate, and steam 
main required; change gear and pulley problems; ‘areas, circumference and diameter of circles. This Rule is my 1912 type now 
being placed on the market for the first time. No other like it. Aluminum stock, 11x1\ with runner, scales white celluloi 
orint from engine divided plates, in two colors, lished and washable. Scales of Slide mounted on non-corrodible nickel steel. 

‘ice, $2.50 in cardboard case. If ordered at once give you free a 70 illustration instruction book. Special cloth covered case with 

end flap and button fastening, 25c extra Five—5-inch Rule, 1%x5X, vest pocket size, in leather case. If ordered at once I give you 

ree a 70 illustration instruction book, stock and slide made entirely of non-corrodible nickel steel with scales same as above. rice, 
2.00. 70 illustration instruction book, paper $1.00. Cloth cover $1.50, but free with each rule if ordered now. 


GEO. W. RICHARDSON, Consulting Engineer, Ex-Chief Electrician U.S. Navy, 4218 24th Pl., Chicago, U.S.A- 


‘ 
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A sharp tool is half the battle in the making of a good job 


Sharpening Stones 


keep tools in perfect condition with less 
effort than any other sharpening stone 
ever produced. They are wonderfully 
hard and fine and sharp. Put a keen, 
smooth edge on a tool in a fraction of - 
the usual time. There is a right stone 
for every sharpening requirement. 


Get it from your hardware dealer 
—or send direct 


The Carpenters’ round combination stone 
ought to bein the kit of every wood worker. 


Ask for No. 107-H. Price $1.00 


THE CARBORUNDUM COMPANY 


NIAGARA FALLS, N. Y. 


are extremely rare. The poor bear in captivity was 
sadly handicapped, however, and the comparatively 


warm winter to be spent in a nice comfortable den in 
the Zoo contained more dangers of colds for him than 
he would have found splashing about in icy water and 
sleeping on icebergs and in snow drifts in the Arctic 
regions. When winter approaches, Polar bears in their 
native haunts choose some sheltered spot, make a bur- 
tow in the snow and pass into a state of hibernation. 
In captivity the bears do not hibernate, but remain as 
active as in summer, coming out to feed and moving 


= Tool Holder Made 
Constructed of hardened steel; accurately machined; and will 
hold securely, round, flat, square, hexagon, and shaped tools in 


the tool post, from the largest sized tool down toa No. 60 drill. 
Write for full particulars, and prices. Satisfaction guaranteed. 


P 
B. MORGAN, Newport, Rhode Ioland 


“Ohio” Tools 


Are best for the shop because they 
are carefully manufactured from 
best materials and are economical 
tools for constant use. 

They are best for home use because 


they require less sharpening and care to keep them in 
order than most tools on the market. 


., Insist on your dealer furnishing you “Ohio” Tools— 
it will pay you. 


Write for our free Catalogue of 
High Grade Tools and Benches 


OHIO TOOL CO. counts 


REGISTERED 


file that does the work —that cuts 
faster and easier, holds its edges 
longer and in every way 
produces the best 
results, 


in 
Sealed 
Package \ 


File that Files’’ 


AVE your time, energy ana money by using Live- 


right Gold ¥ Medal Files. Here, indeed, is a 


are made ofa superior grade of crucible steel by skilled 
: workmen. They arecut under careful supervision on the latest 

improved machinery that gives the effect of a hand-cut file. Every 
one is tempered perfectly by a secret chemical process. Ask your 
dealer for the Liveright Gold # Medal File and look for the star. If he 
doesn’t handle them, write us direct. 


LIVERIGHT BROTHERS, ‘ot inthe Trust) Philadelphia, Pa. 


GOLD 
* MEDAL 
‘Files and Rasps 


Carborundum 
|| | 
| 


Starrett 
Expansion Plyers 


HE most useful plyer yet made. Made from drop 

forged steel with handles struck up from heavy stock 

to give ample strength for all requirements. Handles 
move together and are always right distance apart to 
grip with the hand, while the jaws adjust themselves to 
fit the work between them, whatever its shape, and will 
hold it firmly. Jaws will take anything between them 
and fit any straight or taper piece from 0 to 14 inch. 
The hinged jaw having a short fulcrum will hold with a 
tremendous grip, making it a very effective pipe wrench. 
It will hold to turn any nut or bolt within its limit ; will 
grip and hold to pull a headless nail that nothing else will 
hang to. It is altogether one of the most efficient tools 
in its line ever produced. 


Price, delivered to you, $2.00; nickel plated $2.25 


Ask for Free Catalog No. 19 AP of the most up-to-date 


Fine Mechanical Tools. 


THE L.S. STARRETT CO., Athol, Mass., U.S.A. 


Only *14.50 
For this Home Bench 


Besides its convenience 

and usefulness, you will 

save its price in a year 
by doing repair work and “ fixing things” ‘that 
you now pay a carpenter or repair man to do, 
Thousands of homes have home benches we 
have furnished—why not you? 
Top is 50 in. long, 20 in. wide, with a 13-inch glued-up portion of thick maple 
Grand Rapids Hand Screw Co. 


620 N. Front St. GRAND RAPIDS, MICH. 


Handiest 
Plier 
Ever 
Made 


A drop forged steel plier, 642" long, light in weight but 
substantial in construction; checked handles. Gun 
metal finish. ITS THIN NOSE is the new wrinkle. It 
will get into narrow places the old style could never get. 
You want it for your spark plug 2 and a million 
other occasions. It’s a genuine RED DEVIL Tool. You 
can get it at your local dealer's, or to introduce we will 
send one sample pair only postpaid on receipt of 5c, 


SMITH & HEMENWAY CoO. 
151 Chambers St. NEW YORK, U.S.A. 


A Real ALUMINUM SOLDER Found at Last 


Let Us Send — a Trial Bar Enclose 35 cents, coin or stamps, and_we will send you a good sized bar of this wonderful Alu- 


minum Solder; contains no mercury or lead—does not corrode—is not affected by electric current 
passing through it. Aside from many commercial uses, it may be used with great success to repair kitchen utensils as it is imperviousto heat. Address your order 


orinquiryto REINHOLD NOFLUX ALUMINUM SOLDER COMPANY, 53 Demarest Street, NEWARK, N. J. 


GASOLINE SOLDERING IRON BLOW TORCH 


You have used all the rest 


— now try the best. 


about even if shut in their dens. A still more serious 
difference is the absence, in high latitudes, of the mi- 
crokes that cause pneumonia and other affections of the 


EMMELMANN BROS. MFG. CO., INDIANAPOLIS, IND., U.S.A. |_ organs. 


THE EXCELSIOR BRAD SET. PRICE = CENTS 


The tool illustrated above will be indispensable to the Pattern Maker, Cabinet Maker, or Picture Framer who purchases it. It 
will set brads in places that would be inaccessible without it, and dispenses with the brad awl and nail set. If, after a fair 


trial, you ot satisfied that h eceived your quarter’s 
worth, your money will be savennlip seamaste — on secelated tool. Standard Tool Supply Co., Co., 42 W. 15th St., New York City 


SAVE TIME, LABOR, MONEY 


main thought in nating a contract is to get 
it done. Get the Double Claw Hammer with its 
better ideas, material and workmanship. 

It does not require the time and strength to pulla 
nail, as it comes up straight and easy. 

For Hi Nailing, like the Aeroplane, it is high 
above them all. No — + of smashing your fingers. 
Why lose much more than the difference in price in 
time and labor to accomplish your work with the 
old style hammer. 

The price $1.50, is justified by the necessary cost of 
making this peculiar shape, as well as by its 
superior service. We are supplying dealers with the 


Double Claw Hammer as fast as we can turn them 
out. If your dealer cannot supply you send us $1.50 
and we will send the hammer by express prepaid. 


DOUBLE CLAW HAMMER CO. 
453 Broadway BROOKLYN, N. Y.- 
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IMPROVED 
TOOLMAKER’S 
CLAMPS 
Strength and Rigidity 


are characteristic of their design. 
The spring attachment is very 
convenient where quantities of 
the same size of work are to be 
clamped as the spring holds jaws 
at required distance for removing 
and inserting each piece. 


Brown & Sharpe 
Mig. Co. 


PROVIDENCE, R. L., U. S. A. 
General Catalogue 


Mailed on Request ff 


BEANS FOR THE HAIR—When Shakespeare, Ar- 
nold Bennett and other geniuses cease to stimulate or 
soothe us, we turn to the bulletins of the Agriculture 
Department or the U. S. patent reports. It is in the 
latter that we find the description of patent No. 920,902, 


By getting a work bench like this 


you will be able to do 
most any kind of work 
around the house. ‘The 
bench is 4% ft. long, 22 
inches wide and 32 in- 
ches high, made of hard 
maple, has 2 Patent 

Vises, and 
will be shipped you $7.00 


at once on receipt 0: 


C. CHRISTIANSEN 


ANUFACTURER 


2219 Grand Ave., CHICAGO, ILL. 
MECHANICS’ 


comrounn Lever Snip 


A size larger than our “Vest Pocket,” eight 
inches long, strong, powerful, durable. Forged 
from a solid bar finest crucible tool steel. 


Prepaid 1.50 


DETROIT SHEAR COMPANY 


902 Greenwood Ave., DETROIT, MICH. 


THE NEW 
CYCLOPEDIA OF 


ENGINEERING 


At Half Price 


Every Engineer must read if he would progress 
—the biggest men in the field can’t go around 
telling what they know—but they can write it, 
And you can read it—in our New Cyclopedia of 
Engineering—the most valuable set of books on 
this subject ever offered to Engineers. This Cyclopedia 
hes. ust been revised—it’s right up to the minute. 

ese books cover every subject you are likely to meet 
in cee engineering. They are interestingly written 
by well-known authorities and are not only valuable for 
studying, but also as permanent reference books. 

The seven books contain 3,300 pages, size 7x10 inches, 
and over 2,500 illustrations, full page plates, diagrams, etc. 
The regular price of these books is $36.00, but as a es 
introductory offer we have put the price at $19.80 


$1.80 Down $2.00 a Month 


Sent express prepaid. You can examine the books 
before paying a cent. Just fill in and mail the coupon. 


This — and these terms make it easy for any engineer to 
secure the valuable set of books. Read the brief description 
low and see what you will get when you mail the coupon, 


OUR PROTECTIVE GUARANTEE 


Send for t for the Cyclopedia of E nginanting , examine it carefully 
and if, at the end of seven days, you see that you need it, send 
us $1.80 and $2.00 each month thereafter until the total, $19.80, 
has been paid. If the books are not satisfactory—don’t send us 
a cent—we will pay all charges. Use this coupon. We abso- 
lutely protect you against loss. Signing the coupon does not 
obligate you in any way. 


READ THIS SYNOPSIS ] 
Construction of Boilers—Boiler Acontgesten~ Fuel Econo- 
mizers—Mechanical Stokers—Steam P —Steam = 


gines—Indicators—Valve Gears — urbines 

and Oil Engines—Fuels—Automobiles 
motive Boilers and Engines —The Air Brake—Single-Phase 
Electric Railway — Elevators — Marine Boilers Marine 
Engines — Heating and Ventilating —Compressed Air — 
Transmission—Absorption and Compression Refrigeration 
—Ammonia Machines— Direct Current Dynamos and 
Motors—Management of Dynamos and Motors—Electric 
‘Wiring — Electric Lighting, etc. 


w 

Free with every order received before May Ist, 1912. }¥'{h,ever" set car's 
Consulting Membership you to the advice of our and 
gineering experts . This give you practical help in naneing working 
problems which are too ape cific | to be a up in detail in the cyclopedia. 

will be no limit to this service. A single problem solved for you —* 5 4 

worth more than the first cost of the be coke. Order the books now 


FREE EXAMINATION COUPON 


American School of Correspondence 
CHICAGO, U.S.A. 


Please send set Cyclopedia 
I will send rie 80 hi 7 days a 
notify you to send for the ay 


free 
month paid $19 
hile not t to pass until fully pa’ 
Pop Mech 4-12 


OCCUPATION 
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Earn $3000 to $5000aYear 


Others are doing it, so can you. Install the 
“AMERICAN,” the only Machine that sharpens, 
hones, and strops Razors, sharpens, hones and 
strops all kinds safety razor blades, sharpens 
scissors, clippers, etc. No previous experience 
required. Write today for particulars. 

We sharpen and hone Razors from 20c up. 
Gillette and other small safety razor blades 
sharpened and honed, 2'%c each. Mail orders 
promptly attended to. 


Address 


ILLINOIS CUTLERY CO. 


Dept. 408, 184 Washington St., CHICAGO 


THE 


Rides % Easier than any 
} Other Bicycle on the Market 


N a “Racycle” you can ride |) 
farther and faster—you can climb 
hills easier than you ever thought | 


possible. These are not idle 
claims, but are proven scien- 


| tifically and by thousands of 
. . “ 

‘| enthusiastic riders—for “The 
|| Racycle” is the largest-selling, high- 
grade bicycle in the world. Anen- 
tirely different crank-hanger construc- 

tion reduces friction and chain strain. 

Send for catalog before buying 
any wheel. Mailed free onrequest. 
THE MIAMI CYCLE & MFG. CO. 
53 Grand Ave. Middletown, Ohio. 


WE SHIP ON APPROVAL 


— Our Hand Power Angle Benders are 
rs so indispensable tor bending rods, 
squares, and flat pieces into all sorts 
r of angles that we do not hesitate to 
ship tools for 10 days free trial. Made 
iat in 3 sizes to cover a wide range of 
- work. We also make hand bower 

y tools for bending eyes, hooks, *‘U’ 
shapes, hinges, rings, etc. Write 
for —— descriptive catalogue. 


WALLACE SUPPLY CO., 124 No. Jefferson St., Chicago; 26 Cortlandt St., New York City 


issued to Thomas H. Bartlett of California, for a hair 
restorer. 

Mr. Bartlett uses pork fat, beans and other ingre- 
dients. He boils the beans with salt pork for eight 
hours, then bakes them for twelve hours. The remedy 
is then ready. 

Rubbing this into the scalp “fills” the hair into the 
head and causes it to stick, it is stated. 

Fancy curls up in a heap when asked to suggest what 
Mr. Bartlett might do with a mince pie or an oyster 
stew.—Chicago Evening Post. 


$40 Motorcycle 


We have the largest line of 
new and used Motorcyles in 
the country at the lowest 
prices. We also have a thor- 
oughly equipped repair de- 
partment and are in position to furnish repairs for any 
machine. Send us your machine to be overhauled. We 
pay cash for second hand motorcycles, Send for Catalog. 


HARRY R. GEER CO.., 888 McLaran Ave., ST. LOUIS, MO. 


> 
% 


MAKE A MOTORCYCLE OF YOUR BIKE 


at small cute by using our attachable 
outfit. It fits any bicycle. Motorcy- 
cles, all makes, new and second hand 
$35.00 up. Send stamp for catalogue 
and bargain list. _Keller’s new 
104-page booklet, “‘ Construction, 
Management and Care of — 
cycles ”’ is now ready. Price, postpaid, 2 


SHAW MFG. CO., Dept. B, Galesburg, Kansas 


A REVOLUTION IN SCREW DRIVERS 


Drive Screw Driver with 
the revolving cap. 
Prevents blisters 


Get a Benjamin Friction TT FRICTIONAL ENGAGEMENT AND RELEASE BY NATURAL MOVEMENT OF THE HAND _ 


SPRING HOLDS BLADE IN SCREW SLOT 


Insulated handle 
prevents shock 


Price List 


Length 3-16in. Dia. % in. Dia. 


3"Blade  .30 ‘35. | Always Ready — Better Than Ratchet Driver —Nothing to 


4“) 35 40 Adjust —Friction Grip Works in Either Direction 
-” .40 45 Sent postpaid to any address on receipt of price. 
6" “* .45 50 If your dealer does not carry, write to us. 


| BENJAMIN-SELLAR MFG. CO., 557 W. Quincy St, CHICAGO, ILL. 


EASY MONEY | Kacycle 
| 
| 
| 


Advantage of the Open Country! 


It’s at your door when you ride an 
Indian Motocycle. 


Anybody who has ever ridden a bicycle can 
master the Indian in five minutes. You need 
no mechanical knowledge or skill. You 

need only to become familiar with the con- 

trol devices, and in the Indian they're very 

simple. A twist of the wrist applies and 

releases the power, and absolute control is 
‘ assured at all times. 


The Indian is capable of any speed you like, 
from 4 to 50 miles an hour. The Free 
t Engine Clutch and improved Hedstrom Car- 
y bureter enable you to drive your Indian at 
e a walking pace amongst trafic. As for 
‘ speed, the Indian holds all American official 
r speed records and moreover all the F.A.M. 
- championships, the trans-continental record 
and all economy class records save one. 


The Indian runs as freely and silently as the 
ideal six cylinder automobile. 


4 H. P., Single Cylinder, $200 
7H. P., Twin Cylinder, $250 
1200 Indian agents throughout the country 
are ready to take your order NOW for the 


{ : 1912 season: Delay means disappoint- 
ment in early delivery. 


Send today for free illustrated catalog de- 
scribing all 1912 models and improvements. 


THE HENDEE MANUFACTURING CO. 


™ 


871 State Street Springfield, Mass. ; 
Branch Pacific Coast Branch Denver Branch London | ~~ | 
San Francisco | 3 


c 
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; DEAM WASH GUN 


For Garages, Automobile Mechanics, ete, 
durable, practical and simple. Will wash 
all inaccessible __ of hag and will economize gasoline toa 
minimum. No or = should be removed or 
and Sted until iti is ‘is first off with this wash gun. $5-00 
Price of Wash Gun (F.0. B 
Brush 25c Extra 
= We fully guarantee the gun to give complete 
- satisfaction barring carelessness and abuse. 


NO REPAIR SHOP IS COMPLETE WITHOUT ONE 


The use of the Wash Gun is not confined to the automobile, by any means—it is indispensible for cleaning all 


& kinds of machinery, typewriters or printer's forms, as the force of -" asoline jet will cut gummed dirt, etc., out of type and can be 
¥, used to advantage in many other places too numerous to mention. so if carried filled with a fire extinguishing fiuid, when not 
° a in use as a wash gun, you have a ready fire extinguisher at hand Ee. to or superior to any fire extinguisher on the market for 


automobile service. By adding a special spray nozzle so as to handle the spraying compound used on flowers and shrubbery, the 
gun becomes indispensible for florists and nursery use. 


i An attractive proposition for live agents to make big money. Write for particulars to 


ss DEAM & CO., DEPT. P. M., 507 GREAT NORTHERN BLDG., CHICAGO 


'$3000.9 IN ONE YEAR: 


One man invested his 
SAVINGS in an Auto 
Tire Repair Plant and 
made $3000.00 the first 
year and was worth 
$10,000.00 at the end 
of the second year. 

You can make money repairing tires 
and tubes as evening employment. 
As an independent occupation, you can 
turn out thousands of dollars gross 
business per year. We furnish complete 
instructions. Investment small. Write 
for information. 

Haywood Tire & Equipment Co. 


529 N. Capitol Ave., Indianapolis, Ind. 


| 


The Mac-Kae Universal Terminal 

4 fits any type of plug, either foreign 

or domestic. 

Turn the threaded fibre sleeve 

and the jaws are firmly closed and 

i simply cannot work loose. 

e By fully extending the jaws, this terminal 
Z will give secure contact on a plug 


—, the ote | cap, if by accident the 
ould be broken off. 

can remove the Mac-Kae Universal 

Terminal while the motor is running. 

25c each at all dealers, or direct from us. 


ME 
BOSTON, MASS. 
q Mac-Kae Spark Plugs are best. $1 each. 


HOW FISH BETRAY THEMSELVES—An un- 
named scientist who has been studying fishes and their 
habits says all shining, silvery fish are mirrors, re- 
flecting the dark bottom, and it is only when such fish 
come to the surface that the light shines on them, and 
they become visible to the big fish which prey on little 
ones. So long as the little silvery fish stay close to 
the bottom they look like mud or stones, cnly showing 
their shining silver when they come near the top and 
so are soon swallowed.—Fishing Gazette. 


Solar Motorcycle Lamps 


are the neatest looking, strongest and most 
efficient lamps made. The product of light 
specialists, makers of 90% of the automo- 
bile lamps used on the high grade cars of 
America. Catalog shows many styles 
— gas, oil and electric. Write for it todcy. 


BADGER BRASS MFG. CO. 
Kenosha, Wis. New York City, N. Y- 


10 DAYS FREE TRIAL 


repaid, to any place inthe United States without a cent deposit in advance, and allow 
Arial from the day you receive it. If it does not suit youin every way and is not all A ‘nese wy ‘we 
claim for it and a better bicycle than you can get anywhere else regardless of price, or if for any 
reason whatever you do _ wish to keepit, ship it back to us at our expense for freight and 
uu will not be out one cen: 
Low FACTORY PRICES We sell the highest grade bicycles direct from factory to rider at 
lower prices than any other house. We save you $10 to $25 middle- 
jm men’s profit on every bicycle. Highest grade models with Puncture-Proof tires, Imported Roller 
i chains, pedals, etc., at prices no higher than cheap mail order bicycles; also reliable medium 
rade models at unheard of low prices. 


IDER AGENTS WANTED "iach tm and dec ‘will be ustonlehed the iow Price 


K the liberal propositions and special offer we will give on the first 1912 sample going to your town. Write at onee 
for our special offer. DO NOT BUY a bicycle ora pair of tires from anyone at any price until you receive our 
and learn our low prices and liberal terms, BICYCLE pene. you can sell our bicycles under your own naine 


s Sed ee prices. Orders filled the day received. SECOND HAND BICYCLES—a limited num taken in by 
retail stores will be closed out at once, at $3 to O83 each, Descriptive bargain list mailed free. a 
‘Fines. ‘COASTER-BRAKE line prices,” GQ NOT WALT, writ toy for out Large 
Write intesesting matter and useful information. It only costs a postal to get 
MEAD CYCLE CO. Dept. C108, CHICAGO, ice. 


| 
UNIVERSAL] 
TERMINAL |||? | 
NVA | 
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Worth for 315% 


SAVE MONEY ON 


Motor Cycle Supplies 


Until May Ist, for $15.00 we will 
ship you the following assortment 
—every item new, standard goods: 
1—28x 2% single or double clinch Casing (United 
States, Goodyear, Diamond or Empire make). 
1—28x2'2 Inner Tube, above makes. 
1 Detroit Luggage Carrier (Regular price $3.50). 
1 pair Standard Motor Cycle Pedals. 
2 Mica Spark Plugs, any size. 


You can find out from any 
dealer what you would have to 
pay for these things at retail. 


All kinds of motor-cycle supplies at corre- 
sponding savings. 


MOTOR CYCLE CO-OPERATIVE SUPPLY CO. 
650 Woodward Ave. DETROIT, MICH. 


ht 


“S 


Sing Sing, the place where the great New York state 
yxrison is located, is said to be an Indian name derived 
oe two words meaning “the place of stone.” 


Convert Your Bicycle inte a 
and Stationary Motors o Finished Castings. 


Stamp for catalog. STEFFEY MFG. Co,, 
JP Girard Ave. and 30th St., PHILADELPHIA, PA. 


1912 Peerless Motorcycle 


wih Free Engine Idler and 
Bosch to 


and those Wearing Qualities 
>, See low cost of 


5 MILES FOR ONE CENT 
j Agents Wanted-— Liberal Discounts 


PEERLESS MOTORCYCLE CO., 179 Huntington Ave., BOSTON, MASS. 


Just printed. Largest ever issued. 
1000 guaranteed articles for the motorcycle 
owner, at rock bottom prices. A hundred new 
imported articles you should know about. 


For 4c in stamps FREE catalog 
will be mailed to you. Write today. 


MOTORCYCLE EQUIPMENT CO. 


Meco Bldg. HAMMONDSPORT, N. Y. 


-{ “automobile comfort on two wheels” 


Most Comfortable le of Motorcycles 


Being the only Spring Frame and Spring 
Fork motorcycle, the rider is assured of 
no bump- 
ing, Jolting or engine vibration. Most 
powerful ball-bearing motor of its size 
made. Wonderfully economical, and de- 


pendable. Built for service. Free Engine 
on all models without extra 
ng. 


= permite starting like auto without pedal 


Send today for free illustrated Motorcycle Book 


FoRate 4 The Miami Cycle 
Ai, Sai & Mfg. Co. 
350-370 HANOVER ST. 
j j MIDDLETOWN 
OHIO 
i | 
> / 
WZ 
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AVIATORS—Write To-Day 
For 3 Important Letters! 


Ovington, Rodgers, and Harry Atwood have demon- 
strated facts about Aeroplane Fabric and tires that you 
ought to know. Your safety demands it. The three letters 
give you the facts — straight from these veterans. They 
offer logical reasons why you should use 


(j00D,“YEAR 
Rubberized 
Aeroplane Fabric 


The most Durable Fabric. No varnished, paraffined, 
or otherwise coated cloth can equal this rubberized fabric. 
It is impregnated with rubber, not merely coated with it. 
Dampness can’t get into it soit can’t mildew,rot and weaken. 

Goodyear Aeroplane fabric can’t stretch when the 
mercury rises nor shrink when it goes down, or when the 
fabric gets damp, as heat, cold or sudden changes of 
temperature have no effect upon it. Hence all s 
reducing flapping is done away with, and the dangerous 
strain caused by the <> hd that "pulls planes out of 
alignment is entirely abolished. 

his rot-proof enduring fabric is used exclusively by 
all veteran aviators because it is SAFEST, also by all the 
big manufacturers. The “‘3 Letters” tell all—of vital 
interest and importance to aviators and manufacturers. 
Ask for them to-day. Balloons—all kinds—manufactured 
by us complete and guaranteed equal * any foreign makes. 
Quick deliveries. 0 duties. Send for sample Balloon 
fabric — silk or rubberized cotton. 


The Goodyear Tire and Rubber Co. 


Main Offices and Factory AKRON, OHIO 
Branches and Agencies in 103 Principal Cities 
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biles 


The only efficient light- 
ing system 


MAKERS OF 
Prest-O-Lite 
Prest-O-Starter 
Prest-O-Welder 
Prest-O-Liter 
Prest-O-Tire Tube 
Prest-O-Tire Tanks 
Prest-O-Carbon Remover 


Ask for Booklet on any or all of them 


for automo- 
and motorcycles. 


The Prest-O-Lite Co. 
265 East South Street 
INDIANAPOLIS, IND. 


Four Cas in Every 


Five Use the Reliable 
Stewart Speedometer. 


Speedometers, $15 to $30 
Clock Combination $45 to §70 
Stewart Speedometers have 
100,000- mile season odometer, 100- 
mile trip register; can be reset to 
any tenth of a mile. 


WRITE TODAY 


AN ABSOLUTE NECESSITY 
ON EVERY CAR 
Tells you how fast you go—saves 
you from arrest and accidents; 
keeps track of your season mile- 
age; helps you follow guide book 
mileage when touring; saves you 
money on tire adjustments; 
checks your gasoline and oil 
supplies; helps you get maxi- 
mum efficiency outof your car. 
Beautifully made; absolutely ac- 
curate; open dial, — read; 
jewel bearings; positive odom- 
eter; unbreakable flexible shaft; 
drop forged swive ljoint that will 
outwear the car. 
Speedometer Guaran- 
teed for Five Years. 
Thereis a quality reason back 
of the popu larity of the 
STEWART Speedometer. 
There is a quantity reason back 
of the price. 
Send for new 1912 descriptive 
catalog; tells you why in our big 
factory we can make the best 
speedometer at the lowest price. 


& CLARK MANUFACTURING CO. 
906 Diversey Boulevard, CHICAGO 


Chicago, 


Indianapolis, 


Detroit, San Francisco, 
Cleveland, Philadelphia, Kansas City, Los Angeles, 
London, 


New York, Boston 
Minneapolis, 


Paris 


The “call of the road’’ is followed with greatest 
pleasure when your machine is equipped with a 


Corbin Coaster Brake 


You can ride with a free mind because you 
know you've provided for the safety of others as 
well as of yourself. 
The Corbin Brake means Confidence, Reliability and 
Control, You positively need it on steep grades and 
amongst f traffic. 
Any bicycle dealer ir shop fit the Corbi: 
for motorcycles. 
Write for free catalogue describing all models 
THE CORBIN SCREW CORPORATION 
Division of The American H Cc 
Licensed Coaster Brake SoS 

204 High Street New Britain, Conn. 


HUDSON BAY COMPANY’S “BEAVER”—In the 
old days of the Hudson Bay Company trade with the 
Indians was conducted wholly by barter. The standard 
of value was a beaver skin, and guns, knives, powder, 
lead and blankets were exchanged for furs, without 
recourse to coin. In time, however, the trade produced 
its own currency, a stick or tally known as the “made- 
beaver.” 

Some flavor of the old romance is preserved in the 

make 


I WILL SAFETY RAZOR 


BLADES keener than new. Double edge blades 5c. each. 
Single blades 2c. each. jrite for mailing wrapper. 
P. MacNEILL, 167 Congress Street, Boston, Mass, 


— Kind of Woven Wire Fence, 
also Iron Picket 
Gates, Etc. Write for free Catalog 
Foundry & Fence Coy: 
1151 E, 2th 8t.. 


cycles 


50% Off 


ith Factory Price until we close a retail dealer 

in your community. When retail dealer m 
your community takes hold of ““ America” 

line this offer positively ceases. Order AT ONCE and save HALF. 


Famous “America” Wheels 
Not “cheap”’ mail-order wheels. Not sold in a “cheap’ * mail- 
order way. Only wheel with fae Frame, giving double 
strength, and Hygienia ring Fork, taking every shock. 
Comes complete. GUARANTEED TEN RS (twice 
the guaranty me any other wheel). Protection from thieves— 
»rotection fro accidents. Satisfaction or money back. 
Ww rite for FREE Illustrated Catalog. 


AMERICA CYCLE MFG. 


co 
De oat. 1067, 1108 South Michigan Boulevard, CHICAGO, ILL | 
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oF 
th 
Complete Outfit FREE L 
We - ply_everything— handsome 
\ Art Fashion Plates in Colors—Samples 
\ of Fabrics— Wonderful Advertising 
Pn Novelties—Full Directions. etc. 


Big Profits tor You 
Our Suits, Pants, Vests, do the 
talking—wear them and take the 

orders. Fit workmanship, 
guaranteed. 2xpress prepaid. 


in: eve ing — Free —in- 
dedag our Greatest Free Suit 
Offer ever made. Don’t pass 
this—be first in your town to 
grasp it! The very first time 
you appear on the street in 


your swell new suit, 
will come your way. 


u Then It’s Yours! 


V4 \3 This is the Offer that has Astounded the 

E Ry TH Typewriter World! A_ stupendous 

3 Mail Coupon—We Do The Rest and far reaching inducement to 
I} Progress Tailoring Co.,116 Harrison St, Chicago encourage the use of typewriters. 
The Famous Model No. 3 Oliver. The 


machine with the type bars that 
strike downward—that hasg@nade the “write- 
ADDRESS in-sight” principle mechanically practical. It 
esuncaseseeucusensuansl is so simple children learn to operate it in ten minutes 
- - —faster than the fastest expert— possesses phenom- 
Canadian gold coins issued but a few years ago, known enal strength and durability. 
as the beaver, the half beaver and the double beaver. Fully equipped, just as perfect as though you paid 
In a way they may be said to equal in value our eagle, cash—you get every perfection, every device, which 
half eagle, and double eagle.—St. Louis Republic. ever went out with this model— you get all the extras, 


metal case, base-board, tools, instruction book, etc.— 
Remington Ar ms—Union Metallic Cartr idge Co. guaranteed flawless. 
No Cash Until You See It— until you try it in your 


h ffice, th k decis _ 

Arms and AMMUNITION | you, make, your, decision 

299 Broadway, New York you pay only one month’s rent down; it will earn its 

own way thereafter. 

BE PROSP E R ARS Stop Paying in Ten Months—no interest —no chattel 
mortgage—no collectors—no publicity—no delay. 


Positively the best typewriter value ever given—the 
Srow Mushrooms at home all winter best selling plan ever devised. 


in cellars, stables, sheds, boxes, etc. Large 


demand. $20.00 a week easily made. Only If You Own a Typewriter Now—trade it in as part 
small space necessary. Weare large growers, payment—we will be liberal with you. If you are 
make best spawn, and insure your success. renting an old typewriter you will want to send it 
Write for big booklet and learn how. back when you see this one 
NAT'L SPAWN CO., Dept. 12, HYDE PARK, MASS. 


_Send your name and address on coupon and we 
will tell you more about this unusual offer—more 


about this splendid _typewriter—it won't cost you 
—_——- anything and you will be under no obligation—we 
won't send a salesman. Tear out the coupon now. 


im. Mud, snow, dust and dirt will not be tracked Typewriters Distributing Syndicate 
\ over your aay if you use -“ 159 MC N. State St., Chicago 
Grab’s Foot Scraper 

outside your door. The only device 
made which cleans bottoms and 
sides of in one Has TYPEWRITERS DISTRIBUTING SYNDICATE 
ten paralle ates for scray ing 
two mit brushes 159 MC N. State St., CHICAGO 
piggies You may send, without placing me under any obli- 
AUTOMATICALLY gation, further information of your typewriter offer. 
to any size shoe. Handsomely J Z 
enameled. Locke neat. Can be Name. 
rotated and swept under. Fastens 
to doorstep or any handy place. Get 
one and save useless work. Price Address. 
order direct to us FREE. AGENTS WANTED. 
VICTOR M. GRAB & CO.,, 873 Ashiand Block, CHICAGO, ILL. My old machine is a...------+--++s0000++: eee 
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Buy Your 
Furniture 
at Factory 
Price! 


—The celebrated Brooks Furni- 
ture made by expert craftsmen 
in the largest factory of its kind 
in the world. Lasts a lifetime— 
the most artistic and satisfactory 
furniture possible to secure. 


This Craftsman Settee is constructed of fine quarter- 
sawed Oak with cushion of marokene leather. Length, 67 
inches ; height, 37% inches ; depth, 21 inches; beautifully 
finished in every detail. Shipped to you in complete 
sections. A few minutes with a screw driver and it’s 
ready for use. If this—or any other piece of furniture 


By purchasing direct from our factory, you 
can buy about twice as much for your money 


The Average Retail Price for This Settee is $25.00 
Our Factory Price, $11.75 


BROOKS MANUFACTURING CO., 5804 Rust Ave., Saginaw, Mich. 


you purchase of us fails to satisfy you in every way, we 
will at once refund your money. Every piece of Brooks 
furniture is sold on a binding Money-Back Guarantee. 
Our beautifully illustrated furniture book shows one hun- 
dred similar bargains suitable for every room in the house, 
and tells all about the famous Brooks line. Write for it. 


WHERE THE DAYS MEET—The United States 
government has discovered that it owns the only spot in 
the world from which a resident, on Stmday, can see 
his neighbors doing their Saturday’s work. The spot 
is Little Diomede Island, in Behring Strait. The in- 
ternational date line lies between it and the Russian 
Island, two and one-half miles away. Government offi- 


Scotch Style Calabash Pipes [ so aa. « 


3 for $1, postpaid 


Why kill yourself by smoking a 
strong pipe’ You can get a 
Scotch Calabash that absorbs 
all nicotine and poisons = 
ensures a o*, sweet smoke. 
Money back if you are not 
satistied 
THE ROYAL PIPE Co. 

243 Broadway, Nashville, Tenn. 


Grow Mushrooms 


For Big and Quick Profits 
Small Capital to Start A Safe Business 


I am the largest grower in America. Ten 
years experience enables me to give prac- 
tical instruction in the business worth many 
dollars to you. 

No matter what your occupation is or 
where you are located, here is an opportunity 
to acquire a thorough knowledge of this 
paying business. 

Send for Free Book giving particulars and 
information, how to start, cost, etc. Address 


JACKSON MUSHROOM FARM 
4220 N. Western Avenue CHICAGO, ILL. 


BENIAMIN AIR RIFLE 
FOR MEN 


OLDER BO 


An air gun that will shoot through 
one-half inch pine easily. Many times 
more powerful than spring guns. Uses com- 
ressed air, same as air brakes, rock drills, etc. 15c 
pays for 1,000 shots, (delivered 30 cents). Practical for small game. 
37 inches long. Walnut stock. -Nickel barrel, Takes down. Fully 
Guaranteed. Sold by dealers everywhere. If your dealer does not 
carry it, write us. Sent prepaid east of Rocky Mountains on receipt of 
$2.50. Pacific Coast and Parcels Post Countries $3.00. Circular tree. 

BENJAMIN AIR RIFLE & MFG. ©O., 2002 Frisco Bidg., ST. LOUIS, MO. _/ 


OWN BOSS 


MakeMoney Easy 
AGENTS wanted in every 
county to sell the popules 
Golden Rule Knives with name, address, photo, lodge emblems 
etc., on handle. Ya earn $75 to $200 a month selling our shears, 
transparent handled pocket knives and razors. ny WE TEACH YO quick 
sales. Exclusive territory. Experience unnecessa YOU HOW. 


Write today for terms 
and become one of our 
successful salesmen. 


GOLDEN RULE CUTLERY cO., 362 Wendell St., Dept. 172, caer 
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AGENTS invextion: 
INVENTION ! 
An entirely new Lamp Burner. Changes 
ordinary kerosene illumination into beau- 
tiful large white light. Rivals gas or 
electricity. Scientifically made. Beats the 
old style lamp. Not a mantle. Can’t break. 
bd BIG PRO Easy to show; quick to sell. 
$8 to $10 daily for you. 
Experience unnecessary. Sample outtit 
35c prepaid. — FRE EL. 
THE RADIOLITE CO., . I, TOLEDO, OHIO 


THE INSTANTANEOUS 


WHEN YOU WANT LIGHT 
JUST PULL THE CHAIN 


artificial lighting. 


REQUIRES NOGENERATION WIZARD 


THE “QUICKLIT”’ 
N° 30 


LIGHTS WITH A MATCH 


FOUR MANTLE ARC AS CONVENIENT as CITY GAS 


HESE latest inventions represent the acme of perfection in 
After once installed the instantaneous 
system requires no generation and can be operated as con- 


veniently as electricity at one-tenth the cost. 


The Quicklit Systems are operated as conveniently as city gas, 
as lamps are lit with an ordinary match. 

All our lighting systems represent the highest standard of 
quality and are fully guaranteed. They are so simple that any one 


can operate same. 


For further particulars and exclusive agency address 
THE NAGEL-CHASE MFG. CO., 153 West Ohio St., Chicago, Ill. 


TABLE LAMP 


cials in Alaska complain that a bridge of ice forms be- 
tween the two islands, and that the natives, deprived of 
liquor, cross to Russian territory and indulge in habit- 
ual sprees. If forbidden to hunt on Sunday they cross 
the line to Saturday, and when the world has rolled 
around another notch, they cross back again into Mon- 
day.—Chicago Record-Herald. 


Better light {rom your old keroseve (coal vil) lamps and 
lanterns than from electricity or gas. Our great WHIT 5 


FLAME BURNER fits any lamp, gasifies the oil a 
developes a a, white, 82 cai le power light from a 
one inch wick, 


“G-C” LIGHT CO., 
50£ Baldwin Block Indianapolis, Ind. 


at one-tenth the cost. U poguaied i fine sewing or 
reading. Burns common gasoline. Absolutely safe.) 


COsTSs 1 CENT PER NIGHT 


Guaranteed 5 years. No wick. No chimney. No 
mantie trouble. No Ad aT smoke. No odor. A 
perfect light for every purpose. Take advantage of 


FACTORY PRICE. 
SUNSHINE LAMP 


93 Factory Bidg., Kansas City, Mo. 


Nulite Portable Parlor Lamp 


The cheapest, best and most beautiful light obtain- 
able for town or country, Makes and burns its own 
gas; 300 C. P. 5 hours for 1 cent. Can be used _any- 
where with amazing results. Low in price. Thor- 
oughly reliable. Many new and exclusive features. 
proposition of the year for agents 
WRITE TODAY FOR FULL DETAILS 


National Stamping & Electric Works 
422 8. Clinton Str., Chicago 


No smoke, no dirt, no smell, no deadly 
carbide, no tearing up of wails or floors. 
Complete gas plants that you can install 
in an hour’s time. 500 styles to select 
from. Costs ‘e cent an hour for 400 
candle-power. Write for catalogue. 
AGENTS WANTED 


American Gas Machine Co, 183 Gack St. Albert Lea, Minn. 


(Wonderful 
Handy Lamp 


Gasoline Lighting 
System. Equal toa 
Private Gas Plant 


Entirely under your control; so 
simple any one can operate it. 


Saves You Half 


your lighting expense. Just push the lever and down 

comes a flood of 300 candle power shadow less light. 

Push it back and down goes the light to a mere 
gli mmer which can be instantly turned up. 

—— light than gas, kerosene or electricity, at half the 

. For Home, Store, Church, Factory, ete. Write 

> P.O.P. Catalog. It's free. We have 5 other lines. 


Brilliant Gas Lamp Co. 
Dept. 1,N182 No. State St., Chicago, Ill. 
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| WATER POWE 


rate. Lasts life-time. Price within reach of all. 


Get started in an honest. < clean, reliable, money-making business. Sold 
World’ ical lized oney-be 
ATER POV VAOUL MASSAGE MACHINE for the home. 


MAKE MONEY | "MAKE MONEY HERE | at DEAD ONES. AWAKE ! ! LEARN the NEW WAY 
AG E NTS! GRAB THIS NEW INVENTION N 


The BLACKSTONE 
No cost to 
ion. New field, 


new invention. 


No competi 


‘ew business. That's why it’s easy. Removes blackheads, wrinkles, rounds out 
art of the face or body and brings back Nature’s 4+——_, Endorsed by lead. 


4 out af 


| money-making.” No experience 


ders first day.’’ 


demonstrations.” 


ry. tag with protection given free 


to active w workers. Nothing int the world lil like it. Best agent's article ev erinvented. 


all U. 


8. an 


foreign 


patents. Big book entitled, 
“The Power and the 
Beauty andHealth’’Free. 
“Investigate now, today. A 
Postal will do. A big surprise 


BLAC 


=) 385 Meredith Bldg. TOLEDO,.O 


Make Money Out of Others’ Fun 
Pleasing the Public Pays Big Profits and owners of 
our famous attractions me froqe uently make from $8,000 to 
$10,000 every year. e everything in the Riding 
Gallery line from a cae -power Merry-Go-Round to the 
highest grade Carousselles. Bring in hundreds of dol- 
lars daily. It is a delightful, attractive, big-paying, 
healthful business. Just the thing for the man who 
can’t stand indoor work, or is not fit for heavy work. 
Just the business for the man who has some money 
and wants to invest it to the best advantage. Our goods 
are the finest appearing, easiest running, and most 
attractive line manufactured. They are simple in con- 
struction and require no special knowledge to operate. 
If you want to get into a money-making business write 
to-day for catalogue and particulars. 


HERSCHELL-SPILLMAN CO. 
Park A Outfi 


333 Sweeney Street, N. Tonawanda, N. Y., A. 


MAKE $20.00 A 


With our “Diamond” Machine. Takes pictures 

without negatives. Postals and Buttons, all ot Gp 
sizes in one minute. Any ‘body can operate. 
Price $7.50 up. Write for FREE Circular, 


International Metal & Ferrotype Co. 
B, Chicago, Il. 


“GO INTO THE 
Moving Picture Business 


FROM $46 to $60 STARTS YOU AND YOU WILL EARN 
The small payment re QS MUCH IN 1 OR 2 NIGHTS 


quired vo get our machine 


will make y than and more per night 
thousands of dollars i inves- | Y $25 can be made exhib- 
ted in any other \ iting with our machine in 


halls, schools, churches, thea- 
ters, etc., in your own and sur- 
rounding towns. We furnish 
everything—rent films, too, 
Write for particulars about 
our Moving Picture Machines 
: = and our 6-months-to-pay plan, 
P. & W. SALES CO., 83% Temple Court Bidg., CHICAGO 


JOHN SMITH EVERYWHERE —tThe good old name 
of John Smith does not suggest in English any great 
degree of aristocracy, but transferred to other lan- 
guages it seems to climb _the ladder, so to speak, 

Thus, in Latin it is Johannes Smithus, the Italian 
smooths it off into Giovanni Smithi, the Spaniards ren- 
der it Juan Smithus, the Dutchman adopts it as Hans 
Schmidt, the French flatten it out into Jean Smeet and 
the Russian say ys Jonloff Smittowski. 

When John Smith gets into the tea trade in Canton 


store fronts and glass signs. Resembles finest 
gold leaf. Easily applied. Every firm wants them. 


eum Samples free. METALLIC SIGN CO., 406 N. Clark, CHICAGO 


Your Picture in a Postal Card 


The Pe... are and finished 
in a single developing solution. No experience is 


necessary. Price of machines $7.50 and §$15.00— 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 
picture machines. 


AMERICAN MINUTE PHOTO COMPANY 

Dept. Z 252, 2214 Ogden Ave., Chicago, Illinois 

The largest manufacturers and distributers of minute 
Picture machines and supplies in the world. 


— A SENSATIONAL MONEY-MAKER 


Send for 
free the Automat machine makes apicture in less than 20 sec onds, 
Catalogue Ly Automatically. Itis the latest invention for street photogra- 
phy. Nosleeve, no electricity, nomagnetism, plain, simple 
nd practical. It is very easy to operate, and full instructions 


accompany each machine. No experience is necessary. 
Ferrotype Sleeve Machines, best for “# 
5.00 and up. Regular Plates 1% x2%, 7 
per 100. Mounts, 20c per 100. Postcards, 30c per 100. But. 
ton Plates for all button machines, 75c per 100. Brooches, 
65c per Gross andup. Developer, 15c per set. All of our 
plates are Guaranteed. A deposit is required with every order. 
NEW YORK FERROTYPE CO. (Inc.), Dept. 72 
16844 Delancey St. New York City, N. ¥. 


| Only $36.00 


The Wondertul L ANTER 


ILLUSTRATOR 


With our improved famous ALCO RADIANT LIGHT. 


This new 1912 Model has many improvements and double brilliancy. 
{rated circular of this and} Lanterns of all styles and lights at bottom price: 


for illus- 


N > LANTERN we should have your name to mailto you our regula: 


announcements of new slides and lecture sets. 
POST CARD MAGIO LANTE 


object. Prices, $2.75, $12.50, $25.00, $60.00, express paid. 


WILLIAMS, BROWN & EARLE, Inc., 918 Chestnut St., Philadelphia, Pa., Lantern Dept. 20 
Engineeri Mi pe, Optical, Scientific, Photo Lantern Slide Supplies 


75,000 Lantern Slides to rent. 
N reflects image of postcard or any other picture or 
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No Plates 


P 


A 


The 


Desk 34 


LATELESS DAYDARK 


—Patented U S. and Foreign— 
Pictures Taken Direct on Paper and 
Finished in 30 S 
No Plates—No Printing 


Simple, accurate, self-focused—complete. A 10- 
year-old boy may successfully make Full Size 
Photo Post Cards of any subject at the rate of 
one per minute. 


Guarantee for absolute satisfaction is furn- 


ished with each Plateless Daydark, and your 
money will be refunded without a single question 
if dissatisfied. The Plateless Daydark and the 
Direct Positive Process on paper is something 
entirely new—something that eliminates all pos- 
sible chance of failure, making every effort a 
successful one. 


Special inducements NOW on Complete 


Outfits, $12.50 to $25.00. 
Write for full information to-day 
Daydark Specialty Co., St. Louis, Mo. 


he becomes Jovan Shimmit; if he clambers about 
Mount Hecla the Icelanders refer to him as Jahne 


Smith 


son; if he trades among the Tuscaroras he 


be- 


elsh 
goes 


comes Ton Oa Smittia; in Poland he is known as Ivan 
Schmittiweiski; should he wander among the W 
mountains they talk of Jihon Schmidd; when he 
to Mexico he is called Jonti F’Smitti; if of classic 


he lin 


turn 


ngers among Greek ruins he turns to "Ion Smikton, 
and in Turkey he is utterly disguised as Yoe Seef.— 
Louisville Courier-Journal. 


k with 


How to Entertain 
and Riddles, 73 Toasts, 67 Parlor Tricks, 8 Fortune- 


Telling Secreta, 52 Money-Making Secrets, 22 F 
Readings. All 10¢ Postpaid. 


J. C. DORN, 709 So. Dearborn St., Dept. 17, CHICAGO, 


unny 


ILL. 


Blo. 


Operating Our Amusements 


At Parks, Fairs, Carnivals, Etc. 
Small Investment— Anyone ean be suceessfal 


it a success fe We make 
style Maul Striking Machine—A Baseball Batting 
ncyyne — Moving Water Fish Ponds — African 


We build those Funny Mirror Shc 


or _traveling. 


moneygetters. 


J. NAUGHTON AMUS NAUGHTON NT Mayer Ridg., Peoria, Ill. 


and have perfected a new kind of 
mirror that has reduced the cost of 
this popular attraction 75% and made 


owe, 


[MAKE BIG MONEY NOw 


Write us for ac tual cases of men who have started Box Ball Alleys 


~Barbers, Clerks, Street Car Employes, and others in many kinds 
of employment who are now making $100 to $600 a month profit 
from this ¢ lean, fascinating game. One man with 4 alleys made 

¥ clear $680 in 30 days. Own your own business! The improved alleys 
sz bring you patrons at once from best class of men and women. No 
$$ help needed. Players set pins automatically. No expense except rent. 
R GUARANTEE. only one person in each locality. You 
$ with as ti Je as $1 are not satisfied after 30 days we 


what you took i in. Write today for full particulars 


American Box Ball Company 
— 30 Van Buren 8t., Indianapolis 
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Thin Model 
A Perfect Time 
Keeper 


ok 


Watch with Monogram 
Great Special Offer The superb 


Burlington 
Special at the anti-trust rock-bottom price 
the same price that even the wholesale jew- 
eler must pay. You may secure one of these 
superb time-pieces—a watch of the very 
latest model, the popular new thin design, 
adjusted to the second—19 jewels—the most 
perfect product of the most expert watch 
manufacturers in the world, at the rock- | 
bottom price, direct from us—the identical 
price that even wholesale jewelers must pay. 

Your Choice of Cases Oven face oF hunt- 


ing cases, lady’s or 

gentleman's size. ‘These can be had in the newest ideas; 
Block Monograms Lodge Designs 
Ribbon Monograms French Art Designs 
Diamond Set Dragon Designs 


$2 50 a Month at the Rock-Bottom Price 


$2.50 a month for the world’s most 

superb timepiece? The easiest payments at the rock-bottom price. 
To assure us that everybody will quickly accept this introduc- 
tory direct offer, we allow cash or easy payments, as you prefer. 
We ship the watch on approval, 

Sent on Approval prepaid. You risk absolutely noth 
ing—you pay nothing—not one oan unless you want the great 
offer after secing and thoroughly inspecting the watch. 


Write for Free Catalog 


Free 


Send for free book. It will tell you the in- Book 
side facts about watch prices, and explains 
the many superior points of the Bur- Coupon 


lington over double priced prod- 
ucts. Justsend freecouponor 
aletter or postal, now! 


Burlington Watch Co. 


Dept. 1194 19th St. & Marshall Byd 


WatchCo. Chicago, 
hoy all Please send me (without obligations and prepaid) 
D your free book on watches and a copy of your $1,000 
itse” challenge, with full explanations of your cash or $2.50 
oe a month offer on the Burlington Watch. 
NAME 
ADDRESS 
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STOP KICKING! 


No Need of It if You Use 


JONES 
SERVICE 


Power Users 


Save money and time and buy your equipment 
from the manufacturer. For anything in the 
line of appliances for transmitting power— 
“Jones Service” and goods are unparalleled. 
No order too small for attention. No order 
too large to execute. Our catalog A-18 shows 
our complete line. “Jones Service” is Prompt 
Shipments, Reliable Goods, Right Prices. 


JONES SERVICE IS UNEQUALED 


In Power Transmitting Machinery. If you are not 
getting it—order direct from our factory. We are 
extensive manufacturers of Machine Moulded Pulleys, 

ears, Hangers, afting, Bearings, Belting, Friction 
Clutches, Sprocket Wheels and Chain Belt. 


W. A. JONES FOUNDRY & MACHINE CO. 


Mail Order Department 
1400 North Avenue CHICAGO, U.S. A. 


STOP! STOP! STOP! | 
HIRTY DAYS TRIAL of 


United States Bonded Engine. 
Burns gas, gasoline, kerosene, distillate. Consider these 


12-ADVANTAGES --12 


ist, Pays for itself in fuel saving in short time. 
# 2nd, No violent vibration. 3rd, Greatly reduced 
bulk. 4th, Easily portable: mounted anywhere. 
Sth, Every engine part and horse power guaran- 
teed. 6th, Absolutely frost proof. 7th, Positively 
most economical running engine made. 8th, Only 
engine with pulley on both sides. 9th, Small 
pulley on cam shaft, for very slow machines. 
10th, Perfect Lubrication, cooling and ignition. 


T 


llth, Lowest cost engine in the world. 12th, 
2to50H.P.Wonderful Made by reputable firm, 60 years in business. 


Kew Pumping Engine United States Engine Works 
Send postal today for 1536 Canal St. | CHICAGO, ILL. 


The WATERLOO BOY GASOLINE ENGINE 


will run all day without attention, furnish exactly 


the power you need, maintain a uniform speed and 
save you money every hour it works. Uses either 
Kerosene or Gasoline for fuel— 
equipped for both at no extra charge 


The recent award of Gold Medal at Budapest, Hungary, in open 
competition with the best engines of all countries is clinch- 
ing Waterloo BOY roves 
that the in Construction, Power, 
Servict and Durability. 
Has many important ex- 
clusive features—Speed 
Lever works like throttie 
on a locomotive; old re- 
liable fly bail governor, 
automatic feed reguia- 
tion, open jacket, starts 
easy in Winter, inter- 
changeable parts, etc. 
Lowest in price because 
made in largest quant . 
at low manufacturing cost, 


Waterloo Gasoline 
Engine Co. at the International 
Gasoline &0il Engine Show 


Budapest,Hungary 


1021 W. 3rd Ave. 
Waterloo, lowa, 


FISHING FOR IRON—The bottoms of many Swe- 
dish lakes are covered to a thicknes of 6 or 8 in. with 
fragments of iron ore of the size of peas. This lake 
ore consists chiefly of ocher, or hydrated oxide of iron, 


‘WITTE ENGINES 


GAS—GASOLINE—DISTILLATE—NAPHTHA 
Do the work at average cost of One Cent per horse 
wer hour. Immense saving by our method of “ pre- 
eating”’ the fuel. Built so perfectly that repairs cost 
less than $1 per year average. Every valve is vertical 
and will not wear on the stem or slip inside. Freezing can- 
not injure bed as cylinder and base 

mered steel cranks, cut gears, etc. 


GUARANTEED FIVE YEARS 
~ 


are separate, Ham- 


. Weare experts in engine build- 
ing; have done nothing else for 
twenty-six years. Our ret- 
erence is thousands of 
satisfied customers. Our 
prices are right. All sizes 
2 to 40 H. P. Special 
inducements to introduce 
in new localities. 


Write for free catalog stating size wanted 


5 WITTE IRON WORKS CO. 
1654 Oakland Avenue KANSAS CITY, MO. 


A 
alcohol or distillate. Positively nothing like it in existence. 


10-YEAR GUARANTE: 


less than you would have to pay for an 


XARGIL MFG. CO. 


g The startling amount of fuel wasted by ordinary engines is almost past belief. This invisible, expensive gas contains 
enough power todo all your work. A way has been found to stop this waste—the problem is finally solved ! 


The Perfect Kerosene Engine at Last — the Long-Stroke UTICA 


revelation in engine building. The only farm engine on the market giving equally 


SAVES ITS WHOLE COST IN TWELVE MONTHS’ USE 
Think of it! Can you afford to buy an inferior engine at any price when this superb engine is 
GUARANTEED TO SAVE YOU ITS WHOLE COST THE FIRST YEAR YOU USE IT by the SAVING IN FUEL alone ? 
30 Days’ Trial Use it every day for a whole month, then return it at our expense if not more than satis- 


factory in re way. Your money promptly and cheerfully refunded, without question. 
--Absolute protection and freedom fro i 


GET OUR FREE ENGINE BOOK AND SPECIAL OFFER 

Our ificent book, ‘‘How to Buy an Engine,’’ sent free. The finest, most complete and most 4 
valuable engined book ever published. Get our Special Limited Offer; learn how you may secure a UTICA at # 
engine, 5 


99 Lafayette St., UTICA, N. Y. 


o Your Work 


2 Cycle and 


m repair bills. 
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BUFFALO 


MARINE ENGINES 


combine endurance, speed and simplicity 
of operation. They are built in 20 sizes 
—8 to 125 h. p.—for launches, speed 
boats, cruisers and work boats. They 
operate on gasolene, kerosene or distillate. 


ASK FOR OUR NEW CATALOGUE 


BUFFALO GASOLENE MOTOR CO. 
1284-1296 Niagara St., Buffalo, N. Y. 


mixed with silicate and phosphate of iron, clay, sand 
and other impurities, and yields pig iron of very good 
quality. 

The ore is obtained by very primitive methods. In 
winter a hole is cut in the ice, a scraper attached on a 
long pole is inserted, and all of the ore within reach 
is collected into a heap beneath the hole. Some of 
the mud which has been scraped together with the ore 
is removed by stirring the mass with poles, and the ore 
is then scraped into bags which have been sunk, and 


—, Mechanics, Shop, Laboratory or Home 


ALL--Fverybody ought to KNow and HAVE this 
GAS "Pl INE. The 

engine it makes 

junket Jr. always. The best 

1-2 je Gas or Gasoline En- 
on rket toda: IT IS SIMPLE, 

TENT AND DURA LE (equal totwo extra 

men about the place) ; is perfectly governed by 

> throttling governor and a wide range of speeds 

is always at Write now 

Teday. Send for circular and prices. Free f: aski 


J. E. PLUNKET, 1342 W. Lake Street, CHICAGO 


$50 to $300 SAVED 


We are manufacturers, not merchants. Save dealers’, Direct 

jobbers’ and catalog house profit. 10 or more men 

in every township can save §50 to $300 on my High From My 

Grade Standard Gasoline Engines from 144 to 15 

H-P, price direct to you lower than dealers Factory on 

or jobbers pay for similar engines in car- ’ 

load lots for spot cash. 30 Days 

Free Trial. 


GALLOWAY 


Price and quality speak for themselves < 
and you are to be Sell 


5-H.-P. only $109.50 


Satisfaction or 
money back. Write 
for special proposi- 
tion to 10 or more men. 
Send for my big BOOK 
FREE. 
Wm. GALLoway, Pres. 


WM. GALLOWAY CO. 
1965 Galloway Station 
WATERLOO, IOWA 


Please Mention Popular Mechanice 


Mechanical Engineering 


Mechanical 
Engineering 


and its many branches, is 


covered most thoroughly by 
our New Seven Volume Edition 


CYCLOPEDIA OF = 


Gas Engine Operation and 
Modern Shop Practice 


In this wonderful work will be found instruction in Gas 


Engine Ope 


Assembling of Machinery; Tool Making and Shop Manage- 


ment in su 
student can 


chanical engineering is thoroughly analyzed and treated. 

rendering the books of unusual value to the experienced 

mechanic and shop manager, as you will note by reading 
“Subjects Thoroughly Cove d.’ 


The Cy 


ted with a series of practical test questions, including over 
2.327 full-page plates, illustrations, tables, formulas and 
“shop kinks.” 

Subjects Thoroughly Covered 
Machine Shop Work—Vertical Milling Machine—Motor-Driven Shops—Shop 


Refrigeration 
i im Mensuration—Mechanical Drawing—Drafting Room 


ration and Manufacture: Machine Shop Work: 


ch simple and comprehensive form that the 
not fail to benefit by it. Every detail of me- 


clopedia contains 3,992 pages and is supplemen- 


WE'LL PROVE THEIR VALUE TO YOU 


by sending yo 


—just mailthe coupon. Keep the books seven days—test every formula. 
You will agree that they are all we state, and more. Send $1.80 after ex- 


amination and 
The regular li 
quirements, ac 


ANOTHER GREAT OFFER bee each set is included a 


u the complete Cyclopedia absolutely free for examination 


$2.00 a month until] you have paid the special price of $19.80. 
st price is $36.00. If the books do not meet with your re- 
ivise us and we will remove them at our expense. 


ship entitling you to the advice of our we ed op al engineering experts 
free. This will give you practical belp in handling working problems 


which are too 


problem solvec 


s Consulting Member- 


specific to be taken up in detail in the Cyclopedia. A sinyle 
1 for you might be worth more than the first cost of the books. 


Free Examination Coupon 


American School of Correspondence 


Please send set Cyclopedia of Mechanical Engineering for 7 days’ free 


examination. 


paid $19.80, or notify you and hold the books subject to your order. Title 


not to pass until fully paid. Pop. Mech. 4-12 


OCCUPATION 


EMPLOVER 


Chicago, Uv. S.A. 


I will send §1.80 within 7 days and $2.00 a month until I have 
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You Can’t Go Wrong 


—when you choose an I H C gasoline 
engine. The well known I H C reputa- 
tion for high quality eliminates all risk. 
os cannot afford to sell engines that 
disappoint. You can’t afford to 
take a chance. It is as much to 
our interest as to yours that you 
buy satisfaction when you purchase any one of the 


I HC Gasoline Engines 


They are simple, reliable and durable. They deliver 
more than their rated horse-power—run steadily, 
smoothly and economically. When you buy anI HC 
engine you get the best engine on the market today. 


Sizes from 1 to 50-H. P. Made in many styles— 
vertical, horizontal, stationary, portable; air or water- 
cooled; and tractors 12 to 45-H. P. Write for com- 
plete catalogue. Address 


International 


Harvester Company of America 
(Incorporated) 
16 Harvester Building Chicago USA 


is hauled up. 

POWER AT LOW COST In curious is con- 
ucted in a similar manner from rafts anchored in the 

ec Kerosene as Fuel , Md paz jal lake. Two miners can bring up about 4 tons of ore 

= ERE is Power for you that can pre in a day. Steam dredges have recently been installed 

es semen seam by? ton Modern Rero- in a few places. About 30 years after the removal of 

the ore a new layer of the same thickness is found to 


= simplest and most reliable Power Plant yet : 
a invented. Its many new improved have been produced by natural chemical processes.— 
Bes Marine Journal. 


patented features are most valuable 
and are not found on any other 
engine. Power is constant, speed 
regulated without stopping engine 
— adjusts itself instantly to any 
overload — no cranking to start it. 
Every Colton is sold under a positive, un- 
qualified to give satisfactory 
ie service or money refunded. Our sompeny 
has been established 27 years. Get i 


Get This Power Boat at Maker’s Prices 
BUY DIRECT FROM MANUFACTURER AND SAVE DEALERS’ PROFITS 

a This Toppan Power 
Dory as illustrated 
above is made of 
best guaran‘eed ma- 
terials and is the 
s tendard 
water 


more power per rati engine you Sind ae 


4 : ever saw nd for at once 
Brush St. 
q Arthur Colton Ca, 
4 


30. 
QUOTATIONS. Haverhill St. BOSTON, * MASS. 


Runs this 6 H.P. Engine 
C for a 10 hour day on 
KEROSENE. 


By means of the patent throttle you can run it as a 4 H. P. 
engine for 23 cents a day, or as a 2 H. P. for 12c aday. Many 
other strong points; force-feed lubrication; uniform speed; 
sight-feed fuel supply; automobile muffler; no cranking; runs 
either way; uses any fuel oil satisfactorily. And it’s Guaran- 
teed for 10 Years. Write for catalogue and 30 days’ free trial. 
WE PAY THE FREIGHT 


ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich. 
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KERoGAS 


15 FRICTION 


“The Greatest Engine Ever 


Runs on Kerosene, Gasoline, Alcohol, Etc. 


ATEST GOVERNOR 
EST RETARDED 
LIGHTEST 
STRONGEST L 

CHEAP ST INJECTOR 
BEST TRUCK SKIDS 
Free trial offer. FRICTION 


Guaranteed for- 
ver. 
“8 and 16 H. P. 


Electric lighting 
outfits. Vacuum Kerogas 
Cleaners. Power Engine Co. 


Sprayers, Pumps, 
etc.,at lowest pos- 
sible prices. 


102 Fort St. W. 
DETROIT, MICH. 


10 H.P. MANrrou $1040 
America’s greatest two cycle engine, 


Marine and Automobile. 
3 H.P. one cylinder complete..... $ 54.00 
5 H.P. one cylinder complete..... Rt 


10 H.P. two cylinder complete..... 
20 H.P. four cylinder complete 190: 00 


Including Planhard carburetor, and 
complete electrical outfit, fully guaranteed. 


Richards Engine Works, Manitowoc, Wis. 


LEARN AUTOMOBILES 


Big Money in Auto Business 


Travel, get good pay, run garage 
or auto livery. FREE illustrated 
book tells all. You can learn ina 
few weeksat home or in our shops. 
Write for information today. 
KANSAS CITY AUTOMOBILE SCHOOL 

Largest and Best Equipped 
School in the World. 
(Conducted by CLirF HOGAN.) 
2m) East Fifteenth Street, 
KANSAS CITY, MO. 


3 Years to Pay 


For the Sweet-Toned 


Meister 


Piano 


30 Days’ Free Trial 
IN YOUR OWN HOME 
We Pay the Freight If the piano proves to 


J : be all we claim for it 
and you decide to buy it, these are the terms of sale: 


$ 1 a Week or $5 a Month 


No cash payment down. No interest 
on yments. No extras of any 
k Piano stool and scarf Free. 

Sold direct oan the maker to you at a guaranteed saving of 
$100. No dealer's profit for you to pay. Send now for our beau- 
tiful Free Catalog which shows e ig! nt styles of Meister Pianos. 

Our resources exceed $4,000, We sell more pianos direct 
to the home than any other concern in the world. 


ROTHSCHILD & COMPANY 


Dept. 16-S, CHICAGO, ILLINOIS 


« until you investigate * “The Master 
Workman, two-cylinder gasoline, 
kerosene or alcohol engine, superior 


tionizing power. 


to any one-cylinder engine; revolu- 


Its weight and bulk are half that of single cylinder engines, with greater durability. Costs Less to Buy—Less to Run. Quickly, easily started 


Vibration practically overcome. Cheaply mounted on any wagon. It isa combination portable, stationary or traction engine. SEND FOR CATALOGUE 
THE 


THIS IS OUR FIFTY-NINTH YEAR. 


TEMPLE PUMP CO., Mfrs., 442 West 15th St., CHICAGO 


Recent excavations at Preston, Kansas, tend to prove 
the assertion that a race of wonderful people inhabited 
that section of the country in prehistoric times, the 
remains of idols and other objects, which do not seem 
to have been disturbed for ages, having been found at 
a depth of 17 ft. 


The number of vessels that passed through the Suez 
Canal during 1911 was 4,969 and the dues collected 
from them amounted to $26,802,000. 


LOTS OF FUN!! 20U8LE THRoaT. 


Fits roof of mouth. 
Invisible when in use. Astonish and mystify —_ 
friends. Whine like a puppy, sing like a canary 
imitate other birds and of field and 
LOTS OF F seasands sold. 


Price, 10c each; 
4 for 25c or 12 fo 
ELECTRIC FUN MAKERS, Dept. 7, Kewanee, Ill. 


ES illustrations, complete si ifications 
and prices of all our mode ie, tne luding 
Cruisers, Commercial Launches, “Ranaboute 
Family Launches, Canoes, Rowboats, etc. 


THE CLEVELAND AUTO BOAT MFG.CO. 
Dealers in all large cities. 1048 River Av., Cleveland 


CACHOO! Make the whole family 
and all your friends *‘just 
sneeze ae heads off” without knowing why, 
with CACHOO, the new long distance harass. 
less snuff. Sent anywhere for 10c, 3 for 25c. 
90c adozen. Catalog included FREE. 

PEERLESS TRICK & NOVELTY CO., Dept. B, CHICAGO 


pare it with any other 7“. 
quick.* No conditions. 


than gasoline. 


It is always on the jo 


Try the Wonderful Columbia 
) Kerosene Engine at our Risk 


Test it out on your own place for fifteen days. Give it the hardest engine test you can think of. Com- 
If the Columbia doesn’t develop more power at less cost, send it back 
e are wens to let you be the judge and jury. Kerosene (common lamp oil) 
is by far the cheapest fuel today. 
remains the same, and in the right engine it lasts longer and produces more power per gallon 
You get ALL the power when you use a Columbia, because it is the right engine, 
2 It is the one really — and perfect kerosene engine. It never bucks when you need it most. 


The price of gasoline is climbing all the time, while kerosene 


Write for Particulars of Our Big Special Offer 


= We are going to double our output for next year. We can doit easily. It is just a matter of getting 


Sizes 2 to 16 H.P. 
COLUMBIA ENGINE CO., 17 Fuller St. 


engine users to test the Columbia for themselves. So we are making a great special money savin 
offer on Columbia Kerosene Engines. 
particulars, for it is a money saver you would hate to miss. Free Book No, 17 full of engine facts you need to know, sent free 


This offer is liable to be withdrawn at any time, so write today for inf 


DETROIT, MICH., U. S. A. 
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Motorgo Best of 
—Says Mr. Russell. 


Kansas City, Armourdale, Kan. 
Sears, Roebuck and Co., Chicago, Ill. 

Gentlemen :—I have owned twelve different marine engines 
and not one of them equals the Motorgo. 1 think the Motorgo 
is far ahead of all the engines I have ever seen. It runs on 
oil, less gasoline, runs more steady and pulls more tounage 
than any — I have yet tried. It is the simplest piece of 
machinery I have ever owned. Several of the boys have tried to 
outrun me with higher horse power engines, but could not do it. 
My boat is 30 feet long, and 5 feet wide. Have driven the 
Motorgo over 6,000 miles since I got it. If I ever want another 
engine the Motorgo is the only one for me. It is certainly a 

ch. Yours very truly, 
JAMES A. KUSSELL. 


Jf you are looking for a Marine Engine 


Pleasure 


Speed 
Profit 


Send for Our Book of 
Marine Engines 


214-H. P. Complete, $44.35. 
Other sizes at prices that save you one-half. 


2 H.P. Complete $ 


With all fittings, including pro- 
peller and shafting, stuffing box, 
wiring, etc., ready to install. 


MARINE ENGINE 
For all kinds of boats). Com- 
pact, silent, reliable, low run- 
ning cost—a perfect two-cycle 
reversing engine. 5 years 
guarantee. So simple achild 
can run it. Used in Govern- 
ment Harbor Service,and 
Chicago Boats. 
3, 4, 6 and 10 H. P.—pro- 
low 
Special prices to boat 
builders and agents. 
Big book free. Also STATIONARY 
ENGINES 2 to 12 h.p. 
NORTHWESTERN STEEL & IRON WORKS 
746 Spring St., Eau Claire, Wis. 


Mullins Cedar Canoes 
9. 
Can’t Sink 

Each end contains a Mullins Buoyancy Pad. 
These pads prevent the canoe from sinking, even 
though it be capsized, water-filled, and has two 
people clinging to it. The Mullins is the only 
canoe that has this important equipment. We 
also manufacture steel launches and row boats. 

Write for our beautiful boat book, illus- 

trated in colors. It’s free, postpaid. 
W. H. MULLINS CoO. 

Street 


THE 
362 Franklin Salem, Ohio 


A TOOTHBRUSH SUPPLIED BY NATURE— 
There is little or no demand for manufactured tooth- 
brushes among the natives on the island of San Do- 
mingo. They do not see any necessity for buying them 
when they can gather all the toothbrushes they re- 
quire along the country roads. 

There is a plant (Gouamia domingensis) growing in 
certain parts of the island which is dried and powd 


Sears, Roebuck and Co., Chicago 


Book Mailed 
Free on 
Receipt of 
Postal Card 

Request. 
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TUTTLE 
Marine Motors 


For Everything from a Canoe to a Cruiser 
20 years’ experience. 
Unlimited Guarantee. 

Write for Catalog 

TUTTLE MOTOR CO., 205 State St., Canastota, N. Y. 


oTORS AND 
PAUNCHES 


Catalogue M Free of Motors 2 


ENGINES FROM 2 TO 40 4.P PALMER BROS.. 
IN STOCK. Cos Cos, Conn. 


Gray MOTORS FOR BOATS 


Made in the Largest ~g4 H.R 7 

he World devoted with Complete 

2- oyele Outfit ready to install 
marine gasoline engines. ALSO TO 
Guaranteed by a big responsible concern. Write 
for big catalog—tells and shows you all about 
- these high grade motors and how they are made 


GRAY MOTOR CO., 492 U. S. Motors Bidg., Detroit, Mich. 
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News for the Man 
with a Marine Engine 


Install a Baldridge Reverse Gear in your boat (between 
engine and propeller)—and increase a hundred-fold 
the pleasures you find in motor boating. 
Simply by you can your boat at 
ill, run up to the dock, pick up a mooring, s ahead, 
(at full speed in emergencies), 
—all without stepping your engine. 
Don’t buy or use a motor boat without 
a ‘Bal ,”’ if you value your safety 
and comfort. Nearly peedors users 
praise the reliable Baldridge." 
If not at your dealer's, send for 
FREE BOOK. Interesting from 
cover to cover. 
THE BALDRIDGE GEAR CO. 
| 682 W. Grand Bivd., Detroit, Mich. 


$150—KERMATH—$150 


4 cylinder, 4 cycle, 3%"x4", 10-12 H. P. 

“ The engine you have hoped for.’” (Made by Kermath Mfg. 
Co., Detroit, Mich.) A sturdy, conservatively designed 
motor, of standard type, 
built for marine and 
general use. High-grade 
from pig-iron to paint, 
and sold at a decent 
price. Reliable, durable, 

economical, flexible. 


Sole Distributors : 
Morton Motor Co. 
Dept. P, Detroit, Mich. 


by the natives and used as a toothbrush. The cleaning 
properties have been attributed to the presence of 
saponin. Pieces about four inches long are cut off from 
the stems of the plants and dried. When about to be 
used they are moistened—just like our own _ tooth- 
brushes—and the teeth are rubbed therewith. In doing 
this the end of the piece gets frayed out, giving it the 
appearance of a toothbrush. The plant is also known 
and used on Jamaica Island.—Seattle Post-Intelligencer. 


MICHIGAN SPEED WHEELS - 
GEARS & MARINE HARDWARE 


Send for our large 

catalog of valuable 

information on 

speed wheels, reverse gears and marine 

hardware. Everything new and up-to-date. 
Prices Right. Satisfaction Guaranteed 


We carry an immense stock and can make you prompt ship- 
ments and save you money. Send for our free catalog today 


MICHIGAN WHEEL COMPANY 
s.. 565 Canal Street, GRAND RAPIDS, MICHIGAN 


WATKINS’ SPECIAL MOTORS 


3H. P. Single Cylinder . . 36 Ibs. 

6H. P. Double Cylinder . 60 Ibs. 

12H. P. Four Cylinder . . 100 Ibs. 

Astrictly HIGH GRADE Motor that 
will give CONSTANT and EFFICIENT service, 
Especially adapted for CANOES and.LIGHT 
BOATS. Aluminum base, copper water 
jacket, steel shaft, bronze bearings. 
_ THE WATKINS MOTOR CO. 
837-839 West Sixth Street CINCINNATI, OHIO 


MARINE MOTORS comp 
\ GUARANTEED FOR LIFE. 


a; AGENTS WANTED. 
- Send for, complete marine engine book FREE. 


AMERICAN ENGINE CO., 419 Boston St., Detroit, Mich. 


Seven Big Volumes of 
Electrical Knowledge 


This is the greatest electrical reference library, for 
the expert and student. These books are published 
especially for the ambitious man who is training him- 
self for advancement—for the wide-awake man who 
is likely to be called upon for work outside of his 
regular line—for the man who needs at his elbow, for 
ready reference, an accurate down-to-date work on 
Electricity. Seven volumes, 3,200 pages with over 
2,600 full-page illustrations, diagrams, formulas, etc., 
printed in large, clear type on special quality paper. 


Sent Absolutely Free —Express Prepaid 


The complete seven volumes, not a sample volume, will 
be sent, express prepaid, for seven days’ free examination ; 
returnable et our expense if the books do not contain the 
information you want. If you keep the books, pay $1.80 
seven days after receipt and then $2.00 a month until you 
have paid the special introductory price of $19.80. The 
Table of Contents below will give you some idea of the 
tremendous scope of this work—but only an examination of 
the books will reveal their full value to you. 

Just fill in and mail the coupon. it won't “st you a 
cent to examine the books. We know they’l ce worth 
many times their cost to you. Mail the coupon now before 
the busy season begins and you will receive your books 
promptly. 


——What You Can Learn From These Great Books — 


Station Appliances — — Stations — Power Transmission — Central 


Station Engineering Single- Phase 
Electric Telegraph — Telephone Equipment, Systems and Operation — 
Wireless Telegraph and Telephone — Telautograph, Telegraph ete. 


Free with every order 
received before May ist,1912 ,¢ 


With every set is includeda year’s Consulting 
Membership entitling you to the advice of our 
business and engineering experts free. 
This will give you practical help in 


handling working problems which are 2 a 
too specific to be taken up in detail * 
A. of 


in the cyclopedia. There will be ra mR) 
no limit to this service. A single 

oroblem solved for you might 

Be worth more than the first 


Please send me 
Cyclopedia of Ap 
plied Fiectricity for 


cost of the books, seven days’ free exar 
ination. I will send $1.90 
within seven days and §2 
American School of 4 a month until I have paid 
$19.80; otherwise I will notify 
Correspondence you and hold the books subject 
° to your order. Title not to pass 
Chicago, until fully paid. 
U.S.A. 
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The reason is this: They are built like Government Torpedo 
Boats, of tough, puncture-proof steel eps: pressed to rigid 
form and so securely joined together t 

The Mullins Steel Boats are guaranteed against puncture— 
leaking—waterlo ing out—opening seams 
—and NEVER REQUIRE CA KING. 

MOTORS: The Loew-Victor 4-Cycle and Ferro 2-Cycle. Light—powerful— 


simple—can be operated by the beginner—start like automobile motors—one 
man control—never stall at any speed—exhaust silently under water. 


We also manufacture a complete line of steel hunting and fishing boats 
—row boats—cedar canvas-cc-vered canoes. 
Our beautiful book, illustrated in colors, is free. 
THE W.H. MULLINS CO., 
161 Franklin St., 


at a leak is impossible. 


E 


Salem, Ohio Safest family boat built. 


PERFECTION MARINE ENGINE 
RIGHT 


The big 1912 line of Caille Perfection 
Marine Engines from 2 to 30 H. P. give 
dollar for dollar more real service than 
most engines costing double their price 
—Perfection service is 100% right 


Without a Rival 


For yachts, cruisers and ferry boats, a Perfection 
power plant is without a rival and simply thrives 
on hard, tough work. It works equally well in 
fresh or salt water, tidewater or stream, calm or 
storm. It embodies more refinements than any 
other engine on the market. The Igniter Equip- 
ment with the 6 H. P. and 8 H. P. insures a 
water-proof ignition and 
does away with batteries, 
coils, magneto and timer. 


Free Book of Engines 


Our new 1912 Engine Prompt Book is 
free for the asking — refer to it any time 
for the true and correct meaning of 
Standard Construction ; write today while 
you have the subject in mind — get book 
and refer to it, no matter what motor you 
buy. lf your engine does not tally with 
this book, then you know you are not 
getting a Standard motor. 


The Perfection owner could — Sizes 2 to 30 H. P. 
not buy a better engine. Full Rating Guaranteed 
CAILLE PERFECTION MOTOR CO. 
1207 Caille Street DETROIT, MICH. 


BAY STATE MOTORS 


**Perfect Simplicity’’ and “‘Simple Perfection’’ are the results, 
embodied in these Motors, of 15 years devoted to the developing 

ot these essential characteristics, which enable us to put 
on the market a reliable and economical motor at a reason- 
able price. Write for catalog, stating size and type (2 or 
4 cycle) of motor wanted. We also furnish castings for 
these motors. . 


BAY STATE MOTOR WORKS 


Successor to 
A. J. HOULE MOTOR WORKS 
580 South East Street, HOLYOKE, MASS. 


H TOLEDO ¢ 00 gages 
104 


Including Schebler carburetor, complete 


electrical and propellor outfits. Other 
sizes from 3 to 18 H. P. at proportionately 
low prices. Fully guaranteed. Simple and 
reliable, 2 cycle 2 port. 344x344 and 44¢x4lg. 

Send for Marine Motor Catalog ‘‘C’’ at once. 


THE UNIVERSAL MACHINE CO., Pike Ave., Bowling Green, 0. | 


A Brooklyn, N. Y., high school has recently estab- 
lished a “vanity class,” the purpose of which is to teach 
girls how to make themselves beautiful. 


The Chicago Journal has printed what it calls a 
“magic square,” which “makes 1912 any way you add 
it; try it and see.”” Here is the square: 
1 899 69 


731 281 337 563 
393 619 675 225 
787 113 57 955 


The Engine that 

$60to $500 Mastered Niagara 

The World's Standard Two-cycle Marine Motor. 

Ten sizes; one, two and three cylinders; 3 to 25 

power. Exclusive 1912 improvements. 

48-page Practical Treatise on Marine 
Engines free—a valuable reference book. 

‘THE FERRO MACHINE & FOUNDRY CO. 


118 Hubbard Avenue, Cleveland 
Agents in principal Cities and Ports. 


FOR FAITHFUL SERVICE 


you can depend on a Lockwood Ash Motor every time. 
Built on honor—sold on honor—made RIGHT from 
design to the finished details. Schebler Carburetters— jj 
Columbia Multiple cell batteries—Never-miss igni- — 
tion system throughout. Three horse-power to thirty. 


A Square Deal—A 30 Day Trial ==" 


Built On Honor 


VA 


Our handsome new 1912 catalog tells of our liberal test offer and 12 months 
Guarantee—of the service we give all customers. Send TODAY fer this—it is mailed free. 


LOCKWOOD ASH MOTOR CO., 108 Horton St., Jackson, Mich. 


STEELBOATSCANTOINK 
; 
| 
| 
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One Point to Win—and a “ Safe Leave” 


js one of the ever-changing situations which account for the 

— fascination of Billiards and Pool, one of the constantly 

oblems that call upon all the skill of hand, eye and brain. 

Doyos ay ? You can do so now, without frequenting a public poolroom. 
You can have in your own home a 


BURROWES 
Billiard and Pool Table 


and play while you are paying for it. 

Burrowes Tables are scientifically 
constructed, beautifully finished, 
mathematically correct as to dimen- 
sions, angles, pockets, cushions, etc., 
and adapted to the most expert play. 
Many of the leading professionals, 
who use Burrowes Tables for daily 
— at home, endorse this state- 


, = Tables are made in sizes up to 414 x 9 feet (standard), with smaller sizes for smaller rooms. They may 
be set on dining-room or library table, or mounted on their own legs or folding stand. It takes but a moment to set 
them up, or to take them down and set them out of the way. 


$ 1 90 DOWN FREE TRIAL—NO RED TAPE 


On receipt of first installment, we will ship Table. Play on it one week. 


If you play “by the hour,” the money so spent will buy a Burrowes _If unsatisfactory, return it and on its receipt we wiil refund your canoe. 
y cost $6 $15. 2 $35. 345. $55, $75, etc.,on easy This insures you a free trial. Write today for catalog illustrati nd de- 
terms of $1 or more nm and a small amount each month. scribing the T ables, giving prices, terms of payment all tion. 


THE E. T. BURROWES CO... . . - 167 Spring Street, Portland, Me. 


BULKY WAGES—Pure silver, broken into small, 
irregular pieces, forms the pay of the Chinese soldier. 
Payment is an extraordinary process. The whole of the 
night preceding is occupied in weighing out for each 
man his required quantity of silver, which is a very tedi- 
ous business, and only Successfully accomplished by in- 
finite care, for here a piece the size of a pin’s head has 
to be chipped off, and there a piece of similar minute pro- 
portions added. Each man’s silver bits are carefully 
wrapped in paper, with his name endorsed upon it, and 


| THERE ARE TWO REASONS 


Why we send our Daus’ improved Tip Top Dupli- Designed by Jud Yoho, Bungalow Specialist 

eator on ten days’ trial FIRST—It proves OUR 

confidence in the machine. SECOND—By venoms | REAL BUNGALOW BOOKS 
‘ou can vel tell, before buging, whether 

> amaaaaioe aneaaseunanite. Each = Showing the newest designs for Craftsman and Pacific Coast Bungalows ; artistic 

a Roll of *“‘Dausco"* Oiled Linen Back duplica- | 204 comfortable, suited to any climate. Contains exterior and in- 

ting surface which can be used over and over terior photoes of 40 Bungalows, with floor plans, size rooms, cost, etc. 


. 100 copies from pen-written and 50 copies Our Edition de Luxe, (96 pages, largest exclusive Bungalow Book published), 
: Fi — original. Com- 0 the cream of 1000 Bungalows actually built for §600 to $4000, with Special 
Prie floor plans, size rooms, cost,etc. If you wish an attractive and 


Felix A. L. Dans Duplicator Co., New York. | Leary Bldg. SEATTLE 
Felix A. Dans Duplicator Co, New York. | 

On or Off in Five Minutes—‘Porto 


Makes a Motor Boat of ANY Boat AND also 
“makes good” on shore. 

Here is the famous original Portable marine motor, now adapted 

for also running a hundred different small machines ashore. 

Simple —light—strong—SOLD ON THIRTY DAYS FREE 

TRIAL. MONEY BACK - YOU ARE NOT area 


Combined—TWO IN ONE 


A reliable 2 h.p. motor that will drive an 18 ft. rowboat 7 miles per 
hour for 4 hours on a gallon of gasoline, or in five minutes can be 
mounted for use in shop, laundry, barn, or any other place desired. 

Write Quick for new ““Two-in-one"’ catalog, mailed free. Orders filled in order of receipt Don't delay. 


WATERMAN MARINE MOTOR CO. 1507 Fort St., W., DETROIT, MICH. 


Please Mention Popular Mechanics 
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BarsainS 


In New or Used Electrical Machinery 
The ONLY House in the World Giving a REAL Guarantee on Used E 
Electrical Machinery—just the same as we and others give on new goods. 


This unusual guarantee is made possible only because every piece of used machinery we sell has been put 
in first-class condition in our own unequalled repair shop, under our own supervision—when it leaves us we know its condition and 
can guarantee its service. If you want to save 25 to 75 per cent on any needed electrical machinery or supplies—tirst consult our 
Bargain Bulletin No. 25. It shows hundreds of attractive bargains in guaranteed new and used Motors, Dynamos, ete., ete. 
We will buy for cash, or trade for other machinery or supplies, any used electrical machinery you wish to sell, 
Write full particulars and if possible, send photos of two sides. 


© —has a national reputation for its efficiency in 
r Repair Dept. high-grade rush work. A trial will enable you to We Buy As 
7 appreciate its facilities. No matter where you are located or what your needs 
—we can supply them to your complete satisfaction. Well As Sell 
Write for Bargain Bulletin No.25 We do not deal in Toys or Novelties 
The F. Bissell Company, 226-230 Huron St., Toledo, O. “‘ The House with the Stocks” 


The Temeo Electric | “Bull Dog” Spark Coils 


4 cially constructed for use in 

Espe: iall d f i 

quality WIRELESS TELEGRAPHY and 

A 20th Century Wonder EXPERIMENTING. Wireless Spark Coils 
or Wireless and not automobile Coils un- 

suited for the above work. the good 
Runs on A. C. or D. C. Current, features of the *‘Rhumkorff’’ are em- 


Either Forward or Backward. 
A Very_Rapid Machine for Tap- 

ing. Carry Your Drill To Your 

ork. More Convenient in Shape 
than a Common Breast Drill. 
Especially Designed for Manufac- 
turers and Repairmen. An In- 
vestment with Guaranteed Profits. A 
Ser will bring you Descriptive 


ordinary box type automobile coil 
e for our famous 196 Page Elec- 
450 and 


over 1500 differe: 11 
THE ELECTRO IMPORTING CO., 22.2 spark 


* Everything for the Experimenter” 


et. 
THE TEMCO ELECTRIC MoTOR co. || Motorcycling | 
Drill Dept. Drives away the blues—get out into the 
77 Sugar St. _LEIPSIC, OHIO, U.S.A. | | Sud 


the work in hand. A glove Agents Wanted — For Open Territory 


that works with you in- BROCKTON i 

stead of against you. Han- M. M. MFG. CO. MASS. " 

can’t 

peel, crack or harden. = A 
* the various parcels are distributed upon parade. / 

Just like a made to order private receives three and a half taels—equal to about 


tmmenesly. nineteen shillings—a month, and, having got his silver 
ses i i xchanging the pieces at the 
291 M "KEE AVE., parcel, loses no time in exc g 
O. C. HANSEN MFG. CO. MILWAUKEE, WIS, nearest tradesman’s shop, where for each tael (about 
$1.35) he receives 1,000 small coins, called “cash.”—The 
Bystander. 


RAPID FLOOR 
SCRAPER 


One man does more 


HANSENS Built like a hand—to fit $140 MoM wore 9229 


Marine Engine Experiments 


Free Trial 


Reputable agents wanted to handle popular-priced than three men by tished 
marine engine. Absolutely guaranteed for 5 years. a—. a aaa hard or Pay Us When Sa 
Thirty days’ trial by the purchaser. Your money finished job. 500 in use. \ = ” Catalog Free 


omptly refunded, without question, if you are not 

ully satisfied. 

A sure favorite and cuick seller. Big 
returns assured. Simplicity the key- 
note of construction. 

Just the engine you have been 
looking and waiting for. Combines 
the good features of the best, with 
all the bad ones eliminated. 

Fool-proof. As near per- 
fect as anything mechanical 
can be produced. 

All sizes in stock from 2to 


MONARCH MFG. CO., 504 Shepard Bidg., GRAND RAPIDS, MICH. 


Nothing else like it — made by _ the 
Standard Vacuum Gas Machine. 


50 h. p. Ready to ship on 24 Uses 97 per cent ordinary air ; Cheap- 

hours’ notice if necessary. est, safest, most hygienic for lighting, 

Details of the greatest po if heating and cooking; All conven- 

ing plan and agents’ money- iences of city gas in country _o 
et. —La 


making proposition ever offered. 
Liberal discount, specified 
territory and absolute protec- 
tion to accepted agents. 
Some very productive territory still 


open. 
Write today for Catalog 


COLUMBIA ENGINE COMPANY 
5 Mt. Elliott Avenue, DETROIT, MICH. 


rrpeess. and lighting of towns a specialty. 
igh class big proposition for live agents. 


THE STANDARD GILLETT LIGHT CO., 31 W. Michigan St., Chicago, U.S. A. 


| 
/ 
=i Mug 
| 
L 
| 
COILS and we guarantee them to give 
an exceptionally tense and powerful —— 
spark--impossible to obtain with the PRICE 
1-4 in. Spark, $2.20 
9 00 
Length Guaranteed 
=| 
- 
= 
= 
Wonderful New Light 
Invention N nous, nor ting 
& fmexplosive and inodorous. Machine always ready—Much cheaper thar 
acetylene and every element of danger removed—Gas to light with, Gas 
to cook with, Gas to heat water for bath, Gas for laundry purpose no 
ne cog) or wood to handio— Fuel gas for mat turing 
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We Want You 
to Make Money 


By wearing the finest 
“Made-to-order” pants 
™, in the world. $3.00 
7 and up, Express Prepaid. 
Friends and neighbors will 
want them because “Direct 
from Mill” means new styles 
you can’t get elsewhere at 
half retail prices. 
We pay a liberal commission 
to our first customer on all 
orders from his neighbors. 
Be the first from your locality. 
Send today for free illustrated 
book with samples of newest 
and most stylish fabrics to 
suit every taste. 


Write for free Samples today. | 
HOME WOOLEN MILLS CO. | 


SO 


SH 


| 
| 


Established 1840 
No. 6 River Street, Chambersburg, Pa. 


A CHINESE COTTON MILL—lUnited States Consul- 
General Wilder, of Shanghai, in a recent report, says 
that a new mill has been completed in Shanghai by the 
Japanese Naigai Wata Kaisha for spinning cotton yarn. 
The mill is distinctive as the only one in China whose 
machinery is operated by electricity generated on the 


An. 


Change trom a 150 candlepower light to 2 candlepower in a jiffy. This 
latest and most perfect development of the gasoline lamp found only in 


Ann Arbor Lighting Systems. It gives the country home a lighting sys- 
tem as perfect,,handsome and modern as city gas. Ann Arbor Lighting 
Systems are brighter than gas, steadier and clearer than electric light, and 
cost about one-tenth as much to operate. Each lamp gives 150 to 500 can- 
diepower for less than 34 cent per hour. Fuel is gasoline; perfectly safe. 


We make Complete Lighting Systems for Homes, Churches, Stores, Etc. 
Price, $10 up, according to number of lamps desired. 
We Want Agents who wil! push our line. A splendid opportunity 
tight now for hustling agents in large cities to sell to owners of summer 
cottages, country homes and resorts. No other light can equal it in 
brilliancy, beauty of fixtures and economy. Sells on sight. Catalog and 
prices on request. 


SUPERIOR MANUFACTURING COMPANY, 294 Second St., ANN ARBOR, MICH. 


with 

ase 


£ This has been made 
possible by the BISSELL 
Sweeper. It weighs but 514 
pounds, operates by a mere 
touch, cleans thoroughly with- 
out injury to carpets or rugs, 
raises no dust, always ready, no 
burden to carry from room to 
room, is the only efficient clean- 
ing apparatus that is offered at 
a price within the purchasing 
power of the masses. 


BISSELL 


“Cyco” BALL-BEARING 
Carpet Sweeper 


excels all other cleaning devices in the 
work it does in the sewing room, 
dining room, or wherever there is a 
miscellaneous lot of litter to gather up. 
The “BISSELL” picks up without 
effort, lint, large crumbs, matches. 
threads, ravelings, scraps of per and 
cloth, etc. The “BISSELL” gives 
the Maximum Sweeping piicleney at 
the Minimum Cost. Prices $2.75 to 
$5.75, depending upon style and finish. 
Sold everywhere by the best dealers in 
Furniture, Carpets, Hardware, House- 
furnishings, and Department Stores. 
Send for booklet, “Easy, Economical, 
Sanitary Sweeping.” 
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(Largest Exclusive 
Carpet Sweeper 
Makers inthe , 


Here’s a winner. Get busy.Wonder- 
ful invention. The Easy-Wringer. 
Every woman buys. Think of it! 
A self-wringing mop. No putting 
hands into dirty water. No soiled clothes. Can use scald- 
ing water containing strong lye. Two turns of crank 
wrings out every drop of water. No talking necessary— 
just show it and take the order. Agents coining money. 


WRITE FOR FREE BOOKLET AND INFORMATION TODAY, 


THE U. S. MOP CO., 1541 Dorr Street, TOLEDO, 0. 


plete with engine for half what you pay elsewhere 


formatien you ought to have. Write—right now! 


Buy From Naval Architect 


Asa special boat designer I can sell you a non-sinkable stee! launch com- 
. Has air-tight compart- 
mente—can't sink, leak, break or rust. Engine a marvel of simplicity wo- 
cycle reversible with speed controlling lever. Has only three moving parts; 
etarts without cranking. Every launch guaranteed. Built in 18, 20, 23 and 27- 
ft. sizes. My prices have every other boat builder wondering how I do it. 
Write me and I’!| send you my big Free Catalog. It’s brimful of boat in- 
Address ED. SWINK, 316 Fischer Avenue, DETROIT, MICHIGAN 


Complete With Engine—$ 100 
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One Minute Profits— 
One Minute to Investigate 


POPULAR .MECHANICS ADVERTISING SECTION 
One Minute Post Cards— 


That is what Lopez 


*581% Profit 
Diego earned ove — 


and above all hotel 

bills, railroad fares, M THREE MONTHS 
and other expenses 
while traveling in 
Mexico. Browning of Miss., says: “Made $16.70 
in two hours.” illiam Baker says: “Made $25 
in 6 hours. It’s the thing the people want.” J. 
Weidow writes : “I made $10 in ary A one and one-half 
hours work.” Hundreds of similar letters and reports 
tell the records of quick, big, easy profits with the 


“Mandel” Photo Post Card Machine 


A new business of tremendous, immediate and unlim- 
= money-making possibilities. No experience 

— —no canvassing —no waiting on deliveries to 

a profits. Pleasant, healthful, vitalizing, out-door 
Souk -all or spare time—traveling or at home. Won- 
derful, new photographic discovery —a new scientific 
process — excites interest, arrests attention, compels 
immediate orders from every onlooker. Big, quick, 
clean profits at private homes, parties, picnics, on the 
street, in the country, in small towns, in great cities, 
at fairs, carnivals, conventions, jollifications, insti- 
tutes, reunions, etc., etc.— 

Photos Direct on Post Cards— 

No Plates—No Films 

A wonderful machine that takes, finishes and delivers 
three original photo post cards od minute RIGHT ON 
THE SPOT where you take them. No rent to pay— 
no profits to divide with anyone. A cash business of 
pleasure and a great volume of profit. Machine is 
everything in one—a complete 


6-Lb. Portable Post Card Gallery 
500% Profit and no Expense. A chance to travel and 
see the world— make your expenses and a lot of money 
besides. A new high-class business, representing the 
opportunity of a lifetime—a chance for any man, 
young or old, without experience or large capital to 
own and control a splendid, permencat high grade 
business, earning from $2000 to $5000 a year profit. 
Within one week from today, you can, if you will, own 
such a business and be making that much money over 
and above all expenses. Write today for complete 
FREE INFORMATION 
$26 is the Total Investment Required to Start 
This Big Paying Business of Your Own 

Sale of supplies that come to you with Outfit practically 
gives you back entire investment—and you have the busi- 
ness clear amd fully e established. You begin making money 


the same day your outfit arrives. Immediate sales—imme- 
diate profits, WRITE RIGHT NOW. Complete information FREE. 


ADDRESS EITHER OFFICE 


THE CHICAGO FERROTYPE COMPANY 


126 Ferrotype Bidg., OR Dept 126, Public Bank Bidg., 
CHICAGO, ILL. EW YORK CITY., N. Y. 


SHIRTS 


Union Made 


Fine quality Soft Shirts for 
work or play ‘‘in the open.” 


Some with the high fold Prices 
or low fold collars at- 50c, $1.00 
tached—others with col- 
lars separate. Made $1.50, $2.00 


of Flannels, Twills, 
Chambrays, Mad- 
ras, Percales, Sois- 
ettes, Breast pock- 
ets, double lapped 
seams and buttons 
sewed on to stay. 


Sold through dealers only 
The Chas. Alshuler Mfg. Co. 


Makers 
1219 14th St., Racine, Wis. 


premises and supplied direct from the dynamos in the 
engine house to the plant in its various departments. 
The site includes about 9 acres of ground on Soochow 
Creek. The plant has been three years in course of con- 
struction. A feature is the water tower, surmounted by 
a reinforced concrete tank 60 ft. above the level of the 
ground and with a capacity of 12,000 gal. Residential 
quarters are near by for the heads of departments. The 
mill hands are housed in a series of one-story buildings. 
There are three main B. & W. water-tube boilers, fitted 


Perfect 110 Volt 6 50 
Electric Fan for e 

(Six inch size.) An eight inch fan for $8.50. 
For Bracket or Desk, every conceivable 
adjustment; no better fans made. We 
prepay express, and include free double- 
covered silk cord with plug if you mention 
dealer’s name. Six volt battery fans — not 
toys—same price. State voltage wanted, 
Satisfaction guaranteed or money back. 
Also small motors, original “IMP” Torches, 
toasters, irons, bell ringe rs, etc, 


The Carleton Company, 168 Summer St., Boston, Mass. 


A Sure-—Big 
Money Maker 


Eighth season — thousands used —in every 
) case has paid back original investment many 
times over during first year used. Pound of 
sugar makes-35 five cent packages candy— 
Takes like wildfire—Empire 


Candy Floss Machine 


making sure, big profits everywhere. Get 
catalog of Pop-Corn and Peanut Roaster— 
Ice Cream Cone machines— Home Ice 
Plant. Auto owners everywhere buy our 
= Tire Valve—Pocket Lighter—and Full Line 
automobile accessories. Books Free. Name the particular 
goods you are interested in. Agents’ proposition extraordinary. 


STEVENS MFG. & SUPPLY CO. 
Dept.R 1225 Wabash Ave. CHICAGO 


Please Mention Popular Mechanics 


Portable 
Post Card 


Watch it bake! 


The Boss Oven is made in three sizes and fits on top of 
any oil, gasoline or gas stove. You can watch your baking 
through the glass. You can see it at any time, without 
chilling or jarring the baking by opening the door; and 
you never have to stoop. 

The Boss Oven heats in two minutes. It keeps a uniform 
heat, saves fuel—saves worry, The glass is GUARANTEED 
NOT TO BREAK from heat or to steam up. Be sure you see 
the name “ Boss” on the front. 260,000 now in use. 

Write today for the free illustrated Boss Recipe Book, whic h 
shows all the new oven styles and gives 16 pages of new 
recipes with 6 pages of cooki ing and serving helps. Ad- 
dress The Huenefeld Co., 3200 Straight St., Cincinnati, O. 


For sale by all good dealers 


Boss 
The Oven with the Window 


with automatic chain stokers, feeding Japanese fine coal. 
The main power is generated in the house adjoining by 
two Belliss & Morcom triple-expansion engines, driving 
two Siemens direct-current dynamos, each capable of 
developing 600 kw. The engines rest on a solid founda- 
tion of reinforced concrete 40 ft. thick, 25 ft. of which is 
below the surface of the ground. In the factory proper 
there is space for 40,000 spindles, 20,000 of which are 
now running, 16s yarn being a specialty. The spinning 


Removes 
grease, grime, 
and stains 


like magic 


FAIRBANKS 


Pummo 


A Glycerine-Pumice 


SOAP 


My low these on launches have 
suahened the trade. I'll sell youa 
first-class launch with a _ simple, 
powerful engine ready to run, forless 
than half what you pay elsewhere. 
That’s a strong statement, but a true 
one. As a naval architect I'm ina 
position to undersell all others. 

Dozens of models in all sizes ready to 
ship. Every engine is a marvel of sim- 
plicity. Only three moving parts. No 
cranking necessary inthis engine. Every 
outfit fully guaranteed. Send your name 
for special illustrated catalog, packed 
from cover to cover with money-saving 
boat and engine pointers. Address 

B. A. LENHARD 
1147 East Grand Boulevard, Detroit, Mich. 


Please Mention Popular Mechanics 


Length of tool, when extended, 234 inches (without bit) 


The very thing the 
mechanic has been 
wishing for, this long 
while: 

A speedy and convenient 
tool in which he can hold all 
of the cutting tools used ina 
bit-brace and revolve them by 
pushing the handle—same as 
he operates “Yankee” Spiral 
Ratchet Screw-driver. 

Chuck, with steel jaws, 
drop forged and hardened, 
holds up to '4" squares. 

Readily drills ( "holes in 
metal; drives 3" auger bit 
in hard woods ‘and larger 
bits in soft woods, 

Fine for driving heavy 
screws; is used for tapping, 
and, with socket bit, to drive 
in small lag screws, run 
nuts on bolts, etc., etc. 

Beats the bit-brace for all 
lighter work; operates in 
places where a bit-brace 
cannot be used; and with 
ratchet movement meets 
the demands of occasional 
extra heavy work. 

A tool particularly appre- 
ciated by the outside man, 
because of its wide range of 
uses and compact form. 


Ask your dealer for the 
“Yankee” Push Brace 
No. 75. Price $2.80 


“YANKEE” 
TOOLS 
Snake Bettet Mechanics 


FREE TOOL BOOK—An 
interesting account of 
“Yankee” Tools and how 
they save time and labor. 
Sent on request. 


North Bros. Mig. Co. 
Philadelphia 
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10 SALESMANSHIP 
ils iN LESSONS IN 9 5. 
‘if EINGSS We offer a Complete Course of Correspondence Instruction, covering the 
entire field of Salesmanship, in ten splendid lessons, each of 30 to 40 
printed pages (selling regularly at $25), at a reduction to $5 FOR THE 
ENTIRE COURSE, in order to make its merits known everywhere. 
Send $1 by return mail for the first two lessons, showing the inspiring 
and instructive methods used. If ast 
more than their cost, the dollar be returned without question. 
if, after reading them, you desire the course, the remaining eight lessons 
will be sent to you consecutively upon payment of $4 more. There are 
absolutely no other fees, charges for books, or expenses of any kind above 
$5 for the Complete Course. Positions secured free. 
a3 Every man of Action with red blood in his veins will jump at this wonder- 
ea ful opportunity! Send $1 to-day under the above Money-Back Offer, 
THE SCHOOL OF MODERN SELLING 


ee SCHOOL OF MODERN SELLING, Suite 70, 143 West 36th Street, New York. 


AGENT A Free Book™ 


KING OF RAZOR. STROPPERS 


i @ It isn’t tly a catalogue be- 
tellsall a oat the profits of 


making Drain ileforfarmers,cost 


Blocks ofmanufacturing BuildingBlocks, 
Brick Concrete Brick, Concrete Porches 

and Foundations for houses. 
Sewer Pipe 


Y ha i 


Silos 64 pages of ~~ and in- 
And Others today: postal will do. 


W. E. Dunn Manufacturing Co. 
4140 Fillmore Street, Chicago, Illinois ~~ ' 


THE TRUE DIAGONAL STROKE machinery is all by Platt Bros., of Oldham. The entire 


establishment is provided with a complete equipment 
To sharpen a razor perfectly—it must be stropped diagonally—from heel F ae Ane of 


totoe. Kanner’s SLYDE-STROKE Stropper is designed on that : sprinklers. At present there. are 300 
principle. The blade moves up and down, as the leather is drawn back operatives and 150 men employed, with Japanese fore- 
and forth across itsedge. A double action with one operation—a perfect men, fitters, and overseers at the heads of the depart- 
heel to toe stroke. The result is the sharpest, keenest, smoothest cutting ments; 90 per cent. of the cotton handled is of local 


edge possible. Better than the most expert barber can produce and 


always the same. The SLYDE-STROKE Stropper is an abso- native growth and 10 per cent is Indian. The company 


diagonal barber's stroke. Sharpens ordinary razors, and every make of at Nishinomiya. 
safety blade equally well and quickly. Can't get out of order and cannot 
cut the strop. Kanner's SLYDE-STROKE Stropper is sold under 
an absolute money back guarantee. 

Agents will find the SLYDE-STROKE a wonderful seller. A 

moment's demonstration—a sale, and on to the next. Profits 

are enormous. Write for sample outfit and territory now. 


S. C. KANNER, 556 Broadway, New York 
KANNER'S 
S / d STROPPER 


Building a Boat is Great Sport 
and The Brooks’ System 
Saves 2 of the Ordinary Cost 


HE pleasure of owning a boat—going where you will on river or f 
lake—is keen. But the pride of being the master-builder of your Only For this model 234. 23 ft. Jong, 
own boat—to know what you have under you—is a far greater dus petiawn te fimieh by. on 
satisfaction. And the building itself is recreation. The Brooks’ $ 25 book shows 100 other designs 
Knock-Down System of building —from canoe to cabin cruiser — at proportionately low prices. 
not only saves *s of the cost, but provides the best materials pro- 
curable and guarantees every part accurate —the whole absoluteiy 
right and seaworthy. Every Brooks’ K. D. boat is sold on a Money-back guarantee. Spare time Winter Evenings—a little money 
and you can easily triple the pleasure of your vacation days and leisure hours, Brooks’ Boat Book Free — Write for it today. 


BROOKS MANUFACTURING CO. 8004 Rust Ave., SAGINAW, MICH. 


Four Men Can Work on This 
Machine at One Time 


It combines band saw, jointer, saw 
table shaper and borer. The only 
machine of its kind on the market. 
The most efficient combination 
wood worker ever built. 


THE CRESCENT MACHINE CO. 
93 Columbia St., Leetonia, Ohio, U.S.A. 


lutely new machine. The only one on the market that gives the true also owns two mills in Japan, one at Osaka and the other 
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Snappy, Stylish Suit 


A suit that your tailor would ask $25 or $30 
for. We deal direct with the consumer—no 
middiemen’s profit to pay. You can wear 
tailor-made garments at less than readye 
made prices, We make you astylish, per- 
fect fitting, better wearing sult than you can 
possibly buy from your local tallor or dealer, 
and save you money. 

We make suits and overcoats to order for 
$12 to $24 and prepay express. 


We Send You Our 

Style Book and Samples Free 

Make your selection from our Style Book, 
which contains cloth samples of the latest 
weaves and designs, most carefully selected, also fashion 
plates showing the swellest, classiest, snappiest styles ever 
created. ltis absolutely free. Send for it today. 

There is positively no chance for a mistake with our 
simple, ye* perfect, system of home measurement. 

Remember, we aim to please every customer. We have 
been making honest tailored clothes at rock-bottom prices 
forthe last 15 years. The Fort Dearborn National Bank, 
of Chicago, will tell you that we are responsible. We want 
local agents in your territory. 


Madison Tailors,**' 


I will send as long as they last my 25 Cent Book 


STRONG ARMS 


For 10c in stamps or coin 


Illustrated with 20 full page halftone cuts, show- 
ing exercises that will quickly develop, beautify, 
and — great strength in your shoulders, arms, 
and hands, without any apparatus. 


PROF. ANTHONY BARKER 
1292 Barker Bldg., 10 W. 42d Street, New York 


THOUSAND-YEAR-OLD BREAD IN SWEDEN— 
During some excavations at Ljunga, near Soderkoping, 
in Sweden, a loaf of bread has been discovered which 
must be quite 1,000 years old: 

It has been carefully examined and has been found 
to consist of pea-flour and the bark of the fir tree. 

The latter is nothing unusual, for during many times 
of sore hardship the Swedish peasantry have had to 
fall back upon bark-bread, made simply from the bark 


FOR MENDING HARNESS 


shoes, tents, ge ~ pulley belts, carpets, 
saddles, suit cases, buggy tops, dash boards, 
~ or any heavy material. Stewart's 
Automatic Awl is the only 
perfect Sewing Awl. 


STEWART- 
SKINNER CO. 


26 Hermon Street 
Worcester, Mass. 


Ittakes a wax 
thread, feeds 
from spool and 
does the work of any har 
ness maker machine. It is indis- 


stem set, fitted with 7 jeweled American lever movement, guaranteed 20 years 
with ae finished chain for Ladies, vest chain or fob for Gents. IF YOU 
SEE 


Guaranteed 20 Years eee : ance to a ny 
5.90 gold finished watch pay the express agent our special sales price $3.75. 


AD IRMONDS. 
at 1/40 the cost--IN SOLID GOLD RINGS 
Stand acid test and expert examination, We 
guarantee them. See them first—then pay. 
Special Otfer — 14k Tiffany ring I ct. $5.98 
Gents ring 1 et. $6.98. 14k Stud 1 ct. $4.86. Sent 
C.0.D. for inspection. Catalog FREE, 


full line. Patent ring gauge included, 10c 
Baroda (Co., Dept. A5, Leland & Dover Sts., Chicago 


And You, 
Keep 
This 
-Great Engine 


We will ship you Schmidt's Chilled Cylinder 
Gasoline Engine on your simple request without 
an order or any promise from you. You use the engine 
10 entire days—use it all you please. Then, if you 
don’t want it, send it back at our expense. If you 
wish to keep it, pay us only $7.50 and you can pay 
the rest in the easiest monthly payments. Send cou- 
pon or a postal card for all particulars. 


We Send This Engine Free 


We do this to prove that the chilled cylinder is the 
simplest and most economical engine ever built. We 
want you to see for yourself that it is better than any other 
engine that costs twice and three times as much, It is the 
only engine with the marvelous, powerful chilled cylinder. 
The engine with a spark retarder. The new type gasoline 
engine that has revolutionized the gasoline engine industry, 
The only engine good enough to send out on actual free trial 
to sell itself. Write for free catalogs. 


Ten Days 
Free Trial 
This is the 
first genuine 
free trial ever 
offered ona 
gasoline engine 
for farm and 
shop use. We 
want you to 
see that women 
and children 
can run thisen- 
gine. Use the 
engine to run 
yourpumpsand 
any machinery 
. you have. 


Take a Long Time to Pay 


or 10 whole days you can keep it anc 
take a long time to pay for it on easy 4 FREE BOOK 
monthly payments. Schmidt's Chilled COUPON 
Cylinder Gasoline Engine is absolutely 4 a 
uaranteed five years in every part s 
‘he biggest bank in Iowa backs our 4 ._ Bros. Co. 
$1000 challenge offer on our en- Devt = 


gines. Write to us promptly for 

particulars and we will send Daven: 
you our valuable book, ** How y port, lowa 
to Use Power” free. GENTLEMEN: — Please send 
4 me description of the wonderful 
Chilled Cylinder Gasoline Engine, 
Schmidt Bros. Co. gr 
En ine W k Power,’’ also Schmidt Bros.* catalogs 
gq or Ss 4 and full particulars of your free trial 
and easy payment plan, Al! free and 


Department - postpaid 
1194 


Davenport 
lowa 


ADDRESS 


Please Mention Popular Mechanics 


he 
ns 
e 
ve 
or. 
er. 
k. 
___ 
of 
en 
t 
al 
« - 
i 
-- 
Sa 
pensable for farmers. Agents wanted — 4 PF 
Elegant Thin Model 20 Year Watch $3.75 
Hunting case beautifully engraved. gold finished throughout. stem wind and a 
adies , Men OF DOYS Size, 
: DIAMOND JEWELRY CO., A 9, 219 8. Dearborn 8t., CHICAGO, ILL 
RO 4 Flach Like Genuine 
\ 
gf 
ANY if ST) 
~ Wey] » 
{ 
DIAMONDS 


We want to Send You 
this Magnificent 16 size, Thin | 
=| Model 17-Jewel Elgin, fully Ad- 
justed to Temperature, tsochro- 
nism and Three Positions, Com- 
plete with fine Double Strata Gold 
Case, Guaranteed 25 Years on 


30 Days Free Trial 


And if yc if you ‘don’t 8aj t say this is the biggest Ele Elgin Watch et eed 
bargain you ever saw, send it back at our expense. If you wish to keep For 25 YEARS 
%< the way is easy. Pay us only $3.00, and the rest in similar amounts each month. No interest 

security—just common honesty among men. We want you to see for yourself that this fine 
deel Elgin. Elgin i is better than other Watches costing twice or three times. as much, 


proauct of for Our Free lars cond you 
OUR ae FREE WATCH AND DIAMOND ND BOOK, also our also our book vs. Bunc’’ or 


Write today. Deitnow HARRIS-GOAR 60. Dept. 403, KANSAS cliy, MO. 


he House That Sells More Elgin Watches Thaz Any Other Firm in the World. 


of the trees. 
There are still living old men and women in remote 
parts of Sweden who can remember eating bark-bread 


Costs BA no plumbing, requires little water. in the hard days of their youth.—Brooklyn Eagle. 
Weight 15 pounds, and folds into small roll. 
Full length baths, far better than tin tubs. —_ ~- 
for years. Write for special agents offer and fu! 
description. ROBINSON MFG. CO., 2035 Adams Street, the the street 
TOLEDO, OHIO. Manufacturers Turkish Bath Cabinets. car conductor im addition to paying tare. 


Wit of the World 
Each Month 


Every paper in the world which has | 
bright and timely cartoons is repre- | 
sented in Cartoons. Politics is only one ] 
of a score of subjects covered. | 


One hundred and fifty of the cleverest 
American and foreign cartoonists, 
caricaturists and artists represented 


FOR SALE BY NEWSDEALERS 
Published by 
15 Cents a Copy. $1.50 Per Year H.H. WINDSOR, 320 W. Washington St, Chicago 
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This Semi-dress Shirt for your work 


HE Signal Semi-dress Shirt gives you a neat, spick and span 
appearance—and you can’t beat it for wear. Has 
all the advantages of the higher-priced shirts—and 
it doesn't soil so easily and soon wear out. 

This shirt is cut coat style for your comfort—no tugging 
on and off over your head. A three-inch overlap and an 
extra button at the waist keeps the flap in place. Shirts are 
cut out at side to improve the fit. Sleeves are slit in the side, 
reinforced with rip-proof band. The length of the body will please 
you—and the goods won’t shrink in the wash. 


Wear it with or without collar 


We make them in a great many different patterns. In light and dark 
colors. Soft collar attached or two detached hand turned, four-ply 
collars—just as you prefer. Extra buttonholes for attaching white cuffs. 


Order two from us—examine before you pay 


Ask your clothing man first, if he hasn’t Signal Coat Shirts, tell us his 
name, your size and we'll express you a couple. If you 
like them pay expressman $1.00 per garment ($1.25 
west of Missouri River). Write for folder showing styles. 


Also makers of Signal Work Shirts and Overalls 
HILKER-WIECHERS MFG. CO. 


Union Made 


““QUALITY’ 1256 Mound Avenue RACINE, WIS. 
$3 Incubator; Actualhen heats, 
3. Sots | PRINT YOUR OWN 
Cal Cards, circulars, books, newspaper. Press, $5, 
° -» Sta. H., Dept. 27, Angeles, Cal. . Larger $18, Rotary 860. Save money. Big profit 
wrinting for others. All easy rules sent, ‘rite 


Greider’s Fine Catalogue 


Book and calendar for 1912 contains 200 pages. 
72 varieties pure bred, 62 colored plates. Many 


other illustrations, descriptions. Incubators and s =») 
brooders. Low prices on all stock and eggs. How a wae u 

to raise and make hens lay. Get my plans. All p a 

3 say it’s great—this book—only l5c. Price list free. It will cost you nothing, it is positively yours if 

B. H. EIDER, Box 2, Rheems, Pa. you act at once. Everybody needs clothes, your 

friend, neighbor or acquaintance will buy of 

You Can P d e E o you. The easiest thing in the world. Show 

ro u e gg our eg line of — enon our 

extremely low prices — beautiful fashion 

At 10c Per Dozen plates and the profit on two orders will pay 


actory for press catalog, TYPE, cards, paper, &c. 
THE PRESS CO., Meriden, Connecticut 


We tell you how in the Philo System Book, and will mail you a copy of > : ? 

the book, POSTPAID ON APPROVAL. When you are satisfied that the for your suit. Hundreds have started in a 
book is actually worth more than $1 to you, or that by its use you can pro- good paying business—why not you ? 

duce eggs for ess than 10 cents a dozen, you may mail us $1. Should Big Outfit Free! We give you a much 


the book fail to help you to better success with poultry and should it not larger selectio ; ; 

- ‘ n, a bigger and better line of 
be entirely satisfactory to you, you need not pay for it. Send a postal to- ~ re ate - 
day asking for the Philo System Book on approval, and we will forward samples, make our prices lower than any 
he pete ; other house in the U.S. Our system insures 


n mail. 
E. R. PHILO, Publisher, 2143 Lake Street, ELMIRA, N. Y. a better fit, better workmanship and quicker 


service. We guarantee a perfect fit, take all 


risk and ship on approval. We want Live 
<e >) Men to represent us. Our agents make as § 
high as $15.00 a day. Take up the cloth- § 

ing business as a side line. You need no money 


Make money breeding squabs. Read in our 1912 free book how Ltwi or mS ECER? We furnish everything to start. 
noma Farms (Vt.) sells them for $6 doz. Started with 25 pairs of our Complete sample outfit, including big 
Extra P. KR. Homers two years ago, multiplied now to 800 pairs. John FREE! assor:ment of cloth samples, latest fash 
Ludwig (Cal.) 75 years old, making $25 week. Oscar Maerzke (Wis.) ions, tape measure and special offers that will surprise you 
$4000 yearly shipping squabs to Chicago. Big western demand. $000 H This isa wonderful opportunity to make 
Bquabs w anted DAILY by only one N. Y. firm. See what they say in NATIONAL Write today some money. 


Squas MaGaziNE (monthly) specimen copy from us TEN CENTS, one yr. $1. All 


t pigeons and squabs; handsomest, largest, unique, original, practical. 4 2 248 s 
PLYMOUTH ROCK SQUAB CO., 229 Howard St.. Melrose, Mass. Capitol Tailors Capitol Bidg., icago 


A Demonstration of Business Efficiency 
is powerfully made by the man who hands you a 


Peerless Patent Book Form Card 


It represents card perfection, card economy, progressiveness; carried in book form, cards are 
detached as used; all edges smooth, every card perfect. Write today. 


THE JOHN B. WIGGINS CO., 62-64 East Adams Street, Chicago 
Die Embossers Engravers Plate Printers 


| 
et- 
j 
| 
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r——ANY MAN CAN—— MANES A The Morse Clarifier 

a remarkable little device that t 
GET *1 ,000 


Who Joins Fritter’s $1,000 Glass) means 
For goodness sake Reader, | $1.00 MAILED PREPAID 1.1912 
; listen to me. Fritter, am F | send dollar bill, 2c stamps or check at our risk. { 

j talking to § | Guaranteed absolutely satisfactory or money refunded 
Y  @) U ! State whether for Victor, Victor Victrola, Edison 


with rubber or metal connection, Columbia disc 
or cylinder. 


Information and circular matter free. 


MORSE BROTHERS, Manofacturers and Distributers 
450 Lumber Exchange, Minneapolis, Minn. 


—Am saying, 
diet yout THE 
ou, can t 
| MOTOR-BOB 
: rned—only 5,000 can be accept . 
: So get mighty busy — write Fitter A BOY’S SIZE 


today. It costs nothing to investi- 
gate this remarkable $1,000 class. 
5,000 Men Will Get $1,000 Each 
ae You, by acting now—today—can get the thousand allowed 
“a0 to your section. _ This money—$1,000 or more per man— 
am goes to mechanics, clerks, farmers, preachers, doctors, 
lawyers, teachers — people from all walks in ife— any 
rs ‘ man, anywhere—up to 5,000, who is willing to join Frit- 
ter’s $1,000 class. Nobody barred. Not a fairy tale, fake 

or humbug ; for listen—it’s going on daily—hundreds have 


| 


Made so you can build 
and run it. We supply 


a received their thousand—some many thousands. _ If motors and all parts. 
you can use $1,000—real money—payable $35 to $75.00 finished machines. The MOTOR- 
< weekly—say so—don’t hesitate—don’t delay a minute ; but lies unlimited fun for boys from 10 to 18 years old. Cut this ad out and mail | 
= get the thousand-dollar hustle—get your first $1,000— oday with 26 cents for our booklet. ~" How to Build. Motor-bob,”* which 
first start. first taste of real independence power. influ- | | td ot pare | 
rough Fritter, just as hundreds © 
have done. Poor men joining his vantenn $1,000 class MOTOR-BOB MFG. CO.. Dept. (14) Main & Amherst Sts., BUFFALO, N. ¥. 5 
Without Capital, Without Experience SOME SHAKESPEARE STATISTICS—A Shake- 
—starting with only their nerve—finishing with spearian enthusiast with much leisure time on his 


thou ° ate hands and a regular mania for statistics has discovered 
ing that the plays of Shakespeare contain 106,007 lines and 
same abundant prosperity. Knowing the reason 814,780 words. Hamlet is the longest play, with 3,980 
4 dispelsall doubt—creates confidence—enthusiasm lines, and the Comedy of Errors the shortest, with 
Clase Getting Over $2 00 Per M 1,777 contain 1,.77 char- 
vi 000. an acters, of which 157 are females. 

Korstad ‘Minn. farmer) received $2,212.13 in 2 weeks ; Zim- The longest part is that of Hamlet, who has 11,610 
words to deliver. The part with the longest word in 


in 73 days; Juell (Canad lerk) 


$6,800; Oviatt (lowa minister) $4,000; Hart 


(Va. farmer) $2,000; Wilson (Ky. cashier) 
. "i Official Record 1691 feet 6 inches 


$3,000 in 30 days; Beem (Kans.) averaged 
$164.25 weekly for 3 months; Langley (Dak. 
Plans and directions for building this “a. 


liveryman) $115 first day. No wonder these 
for building Wright Biplane, 3-ft. Flying Model . 


men bless the day they joined Fritter's $1,000 mode 
class. Reads like fiction, yet it’s the gospel truth. Plan 
Proven by sworn i igati 


AUTOMATIC 


. 
in Bleriot Monoplane, 3-ft. Flying Model-plan................ ... 
- —personal interviews. COMPLETE STOCK OF GUARANTEED MATERIALS AND PARTS. _ 
OUR NEW UP-TO-THE-MINUTE CATALOG CONTALE 
a 10 MINUTES’ WORK EVERYTHING. ALSO HAS OFFICIAL RULES FOR 
i TESTS. 5c NGS IT. 1.00. E 
82-88 West 
= $e. IDEAL AEROPLANE & SUPPLY CO. “New York erry 
ce : IT’S SOLVED. The long-desired,much 
; STENT wanted, universal bathroom has come. e 
no plumbing, no water- r a n 
F ‘ »  works—no water systems. 10 minutes l y l e 
to install—$6.50 to buy. The equiv- 
alent of any bathroom. Self-heating— hot or cold running - . 
water facilities. Cleansing, friction, massage and shower baths in ** Fat, oil, butter, cream and eggs certainly caused my catarrh and P 
any room. No tubs to clean, bowls or buckets to fill. Simple, durable, deafness, but your dict of lean meats, green vegetables, fruits, ete. 7 
handsome, sanitary. The dream of millions come true. Modern homes, cured me in afew weeks. My brain power and conten improved ' 
, modern bathing facilities within the easy reach of every man, woman and tremendously, and I succeeded financially.” . ... D ifferent classes 
4 child in the land. No experiment. Used by U. S. Government. Over of foods cause different diseases, but correct combinations cure. Fo 
7 000 delighted customers. With such an article, with exclusive which cause expectoration, catarrh, fevers, rheumatism, constipation, 
b> selling rights, with Fritter's help and your ores you're bound to make etc., are specified in 4 very instructive booklets—sent for ten cents. ; 
: from $1,000 to $5,000 this year. It’s not a question of ability, location . 
4 or phate (for we give credit to . obo a whether you G. H. Brinkler, Food Expert, Dept. 16, Washington, D. C. 5 » 
act quick enough to get into Fritter’s ’ class. Once in 
bg you're good for a $1,000 anyhow. Reese solicited 60 people—sold 
“v4 55; McDaniels 20—sold 19; Lodewick 44—sold 39—17 orders in one day ; 3 BEAUTY POSES 25¢. 
y Hart ** 16 in 3 hours;"’ Wilson, “* 102 in 14 days."* Decorate your “ Den” with “ Art Gems 
Address Fritter personally today—mahe him prove his claims, portrayals female loveliness. | 
and above all that you too can get $1,000. on't accept any- witchin ses 25¢;6 . One 6'2x8's 
thing without proof. First get Fritter’s entire proposition—it's po or 


photograph free with every order for six. - 
Our Dollar Special: Two 6'x8% photo- ; 
ay 6 cabinet size and 32 small photos, all 
or $1. 


M. FRI ITER, Manager 
ALLEN MFG. CO., 3536 Allen Bldg., Toledo, 0. 


Our pictures are all real photographs. No reproductions of 
paintings or other cheap trash. Money back if not pleased. 


ART PHOTO CO., 2004 P.M., Grand Rapids, Mich, 
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Niftiest, catchiest, 


it carries an air of Western romance. 


Miniature of the cowboys’ equipment. 
Great Southwest. 

Holster of good leather, metal gun, slipped 
inside ready to be pulled. 


of individuality. 


A NOVELTY 


one of these unique fobs by return mail. 
One dollar will bring 5 fobs. 


ALAMO 10 LEATHER & NOVELTY CO., 


INITIAL GUN FOB 


most serviceable 
watch fob in the world. Makes a hit 
anywhere ; attracts attention, because 


Made within gun-shot of the famous 
“Alamo,” Cradle of Texas Liberty. 


Reminiscent of the woolly days of the 


Holster branded 
with your own initial, which adds an air 
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Learn More and Earn More 


Appreciated by young and old of both 
sexes. Send 25 cents today and receive 


“IT Made $20 Profit 


In Spare Time. Your Goods Are Fine 
Sellers—ASplendid Agent's Proposition.” 
From letter of C. E. Katzes, one of our Agents 
AGENTS ‘53 
100% PROFIT 
Sell Concentrated Non-Alcoholic Food Flavors, 
Perfumes and Toilet Preparations. Over 60 kinds, 
put up incollapsible tubes. Every home in city 
or country a possible customer. Quick sellers. 
Good repeaters. Not sold in stores. No oom 
petition. Fine sample case for workers. S 
while it’snew. Don't delay. WRITE TODAY. 


American Products Co. 
5103 Sycamore St., Cincinnati, Ohio 


+ 


it is that of Costard in Love’s Labor’s Lost, who tells 
Moth that he is “not so long by the head as honorifica- 


bilitudinitatibus."—-New York World. 


A report of the United States Lighthouse Service 
states that there are 27 women employed as _light- 
keepers in this country, ten of whom are widows who 
have succeeded their husbands, two have succeeded their 


mothers, and one succeeded her father. 


Get an Oliver Typewriter for 17c a Day! 
Write at once for the most liberal offer ever made on a high 
de, brand new typewriter. Let your pennies pay for the splen- 
fia New Model Oliver No. 5. Thousands are buying on this con- 


venient plan. See the nearest Oliver agent or address. 


THE OLIVER TYPEWRITER CO., 107 Typewriter Building, CHICAGO 


THE LATEST SCIENTIFIC DISCOVERY 


for particulars, prices, etc., 


THE R. GREGG MFG. & IMPT. CO, 
Dept. Hl, 


Geisha Diamonds 


Bright, sparkling, beautiful. For ay | 
an 


- ~ they equal the genuine, standing all test 
TA ey experts. One twentieth the expense. 
7 = mt free with privilege of examination. 

address 


617 Jackson Bivd., Chicago, 


NO MORE BALD HEADS 


Wher our VACUUM CAP is used 
afew minutes daily. We accept 
no pay until you have tried the 
Cap @ dass and are satisfied. 
The Vacuum Cap is an appliance 
that draws the blood to the Hair 
Roots and starts a new healthy 
crop of hair. It stops Dandruff, 
stops the hair from falling out. 
Bought by Doctors and men who 
know that it is the only reasonable HAIR GROWER known to 
science. No Drugs Used. frite for applic ation blank, testi- 
monials, and booklet on “HAIR,"’ sent sealed in plain 
envelope, FRE 


THE MODERN VACUUM CAP CO. 
G. 559 BARCLAY, DENVER, COLO. 


Don’t be satisfied with merely pushing a saw 
and driving nails. Learn to PLAN as well as to 
work—to use your BRAIN with the same skill 
that you use your hands. Learn to fill a BIG 
SALARIED job—the kind of a job that hundreds 
of other men, with no more natural ability than 
you, are filling with ease and success. 


AN HOUR A DAY WILL DO 


~ hour a day sent te. in careful study will enable you ym 
MASTER EVERY DETAIL of your line of wor. EVERY 
BRANCH of building construction, EVERY ANG LE 
of architecture and carpentry — can do it in your 
spare moments and at almost no expense at all. You can 
have the knowledge and experience of over FOUR SCORE 
EXPERTS at your command ready for instant use when- 
ever you want it —can fit yourself to fill any first-class position 
above you thal you desire——simply by allowing us to place in 
your hands, this great ten-volume set, without your sending us 
one cent in advance. 


THIS CYCLOPEDIA OF 


Architecture, Carpentry and Building 


is the most exhaustive, comprehensive and practical work on the building 
trades that has ever been published. It covers every detail of building 
construction from foundation to roof, from common carpenter work to rein- 
forced concrete and steel, from masonry to heating and ventilation ; from 
specifications and estimates to building laws and superintendence. It 
covers all fhe PRACTICAL things that you WANT TO know, all the 
things that you've GOT to know if you're going to be asuccess. It con- 
tains over 4,000 drawings, full page plates, diagrams, etc., has 4,760 pages, 
is bound in handsome half morocco and printed on special paper in large 
clear type. No CARPENTER, CONTRACTOR or BUILDING OWNER 
ean afford to be without it a single day. 


Get these books FREE and see for yourself 


dust what they are before you send us a single cent. Look them over 
carefully at your leisure, keep them for seven days before you decide 
whether you want them or not, and then if you don't believe that each 
volume is actually worth more to you than the price of the entire set, 
send them back at our expense and the transaction won't cost you one 
penny. If you do decide to keep them, our charge will only be $24.80, 
spread out thin in easy payments of only §2.00 a month. We don't ask 
you to buy these books on our description of them. We don't ask you 
to trust our judgment. We simply ask you to get the books and see for 
yourself. We'll send the entire set, express prepaid. 


Free with every order received before May 1, 1912 


With each set is included a year’s Consulting Membership entitling 
you to the advice of our business and engineering experts free. This 
will give you practical help in handling working problems which are too 
specific to be taken up in detail in the cyclopedias There will be no 
limit to this service. A single problem solved for you might be worth 
more than first cost of the books. Order the books now. 


American School of Correspondence, Chicago, U. S. A. 


FREE EXAMINATION COUPON 
American School of Correspondence, Chicago, U.S. A. 


Please send set Cyclopedia of Architecture, Carpentry and Building for 
seven days’ free examination 1 will send §2.80 within seven days and 
$2.00 a month until I have paid $24.80 or notify you and hold the books 
subject to your order. Title not to pass until fully paid Pop. Mech.4-12 


NAME..... 


ADDRESS 


OCCUPATION 


EMPLOVER 
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NEW CATALOGUE No. P 26,333 


READY 


This catalogue is now ready for distribution. 
money saved to you to have one with our prices. In order that you may be among the first to 
get a copy, we urge you not to delay, but 


SEND FOR IT NOW 


You cannot afford to be without it. It means 


The catalogue contains about 200 pages illustrating 
and describing clearly and concisely the various material 
manufactured by us, which includes — Wireless Apparatus; Telegraph 
and Telephone Material; Ignition Supplies; Electrically Heated Goods; 


Medical Batteries; Electric Vibrators; Bells; Batteries; Burglar Alarm Contrivances; Automobile 
and Motor Boat Electric Appliances, etc. Be up to "date and have one. It costs you nothing. 


MANHATTAN ELECTRICAL SUPPLY CO. 


CHICAGO, 118 8S. 5th Ave, 


MODERN 4 


“The Electrical Magazine for Everybody” 


The brightest and most interesting electrical monthly magazine pub- 
lished, nearly five years old, with a new department on aeronautics and 

“‘with the Inventor.’’ The authority on Wireless. 

~ The magazine to read if you want to keep 
up to date on wireless and progress in 
electricity. 96 to 128 pages monthly. 

THIS BLERIOT MODEL MONOPLANE, 
GUARANTEED TO FLY, FREE. 

OR, THIS DOUBLE MAGNETIC RE- 
VERSIBLE ENGINE WITH SPEED CON- 
TACT LEVER, 1000 to 2500 revolutions 
per minute ; two heavy cast iron fly wheels. 
Wiring entirely concealed, FREE. 

SEND $1.11 TO-DAY in cash, stamps, 
or M. O., and get MODERN ELECTRICS 
for one year, and your choice of the 
Engine or Monoplane FREE. 


ELECTRICS 


per (Subscribe NOW and obtain 


ELECTRIC House Lighting Plants, Dynamos, Fans, 
s, Engines, Motors, Meters, Batteries, Belts, Bells, 


Lar 
Books. Catalog 3. Ohio Electric. Works, CLEVELAND, OHIO. 


The most wonderful and fascinating study of the 
age. Everybody should have a copy of the new 


“VOLTAMP ELECTRICAL PRODUCTS” 
our 112-Page Catalog. now ready. The most complete and LEAME 
book ever issued. Full of illustrations and descriptions of vo 

Novelties—Motors, Dynamos, Telegraph and ‘* Wireless*’ Instruments, 
Spark Coils, Lamps, Flashlights, Transformers, etc. vervthiny Elec- 
trical for the The greatest line of MINIATURE 
ELECTRIC RAILWAYS ever shown. Catalog with valuable 


coupon sent only for 6 noe in stamps or coin. (No postals answered 
VOLTAMP ELECTRIC MFG. CO.. Voliamp Block, BAL TIMORE.MD. 


Electrical ‘aan tracks, switches, trolley 
cars, dynamos, motors, dynamo castings, gas 
engine castings, everything for the young elec- 
trician. Send for our complete catalog ‘‘B.”’ 


The Carlisle & Finch Co. 
262 E. Clifton Ave. Cincinnati, Ohio 


BATTLE SCARS MINUS THE BATTLES—The 
university students of Germany are very proud of the 
sears on their faces which bear witness that they have 
participated in one or more sober duels—usually quite 
harmless even if not bloodless—and whoever bears no 
such mark is more or less.looked down upon by his fel- 
lows and even by people in general. <A resourceful 
surgeon in a university city has hit upon the expedient 
of “making such scars to order,” so that hereafter no 
student need leave the university without this mark of 
distinction.—L’ Aero. 


EA CHAUFFEUR. 3235 


month; travel; be employed the year round. Write 
CLIFF 3 HOG AN, 2202 Garfield Ave., Kansas City, Mo. 


ELECTRICIAN’S WATCH—NON-MAGNETIC 


Send now my non-magnetic atch, only $5.00 (delivered). This 
wane will positively withstand all magnetic attractions. Tested to 
2000 volis, absolutely guaranteed to keep the most accurate time 
under all conditions. Approved by everybody in fhe Ele ctrical 
Industry. Stem wind and set; dust proof; thm model 

E. KIRCHBERG., 132 No. State St, ‘(Old No. 76) CHICAGO 


The Holtzer-Cabot 


ANTI-TRUST 
ANTI-RUST 
ANTI-“CUSS” 


A. C. Motors 


Single Phase, Induction Type 
From 1-20 to 5 H. P. 
Will drive anything from a delicate 


diamond drilling outfit to a large 
printing press. 


Write for Descriptive Matter. 


The Holtzer-Cabot Electric Co. 


BOSTON, MASS. and CHICAGO, ILL. 


BIG CATALOG 


Mailed for 6c, stamps or coin, which zon, mer 
deduct from first order of $1.00. Most e 
250 orate catalog of its kind published, m: 


p Wirel: ss — for commercial — ex- 

PAGES — nents ee: Telegraph Insts; 30 p motors and 

gor mos all sizes ; OP p flash-lights and miniat JAMps 

115 Mirroscopes, fighting — righting miniature railways, 
mica Ke anc supplie 


SAVE MONEY on ANYTHING “ELECTI RICAL by having 
J.J. DUCK, 42%-424 St. Clair St., TOLEDO. OHIO | 


WIRELESS SUPPLIES 


ELECTRICAL NOVELTIES 


We are Western Agents for The Electro Importing Co. 
Same Catalogue—Same Prices. We also carry a com- 
plete stock of electrical supplies, trains, toys and pocket 
cigar lighters. Send 4 cents in stamps for Catsiogue. 


ANDERSON LIGHT & SPECIALTY co. 


NOWN AS LASALLE LIGHT 


RE 
140 No. LaSalle St. Dept. A. CHICAGO, ILL. 


| 

Py 
| 
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| 
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ima!’ 


sciences ever published. 


Mechanics’—12bles: formulas; 

easurements; 
belting; mechanical powers; hydro- 
mechanics; strength of materials; 
shafting; boiler design; care of boil- 
ets; power of boilers; chimneys; 
exhaust heating; machine design; 
machine tools; slide valve; pulleys; 
cylinders and steam chests; pistons; 
gearing; transit surveying; triangu- 
lation; curves; radii and deflections; 
earth work; track work; electricity; 
etc. 


Advertiser’s—How to plan and 


write an adver- 

type and type measure- 
points on printing style; 
display; preparation of manu- 
script; proof reading; engraving 
and printing methods; electrotypes; 
matrices; advertisement  illustra- 
tions; magazines; newspapers; retail, 
department-store, general, trade- 
paper, and mail-order advertising; 
trade marks; circulars; advertising 
agencies; etc. 


tisement; 
ments; 


Stenographer’s & Cor- 


Plumbers and Fitters’ 


$1.25 Handbooks for 5c. 


No books in existence contain in so small space as much information about the trades and pro- 
fessions of which they treat as do these Handbooks. 
knowledge giving data and information that is hard to find in ordinary books. 
have been prepared by the well-known textbook writers of the International Correspondence 
Schools whose textbooks are recognized the world over as the most practical treatises on applied 


They are little giant encyclopedias of practical 


These Handbooks 


These Handbooks are consulting experts of the highest rank, and are the 


most powerful force in the world for the promotion of ambitious men. 
help to quicker and better work that will command advancement. 
grade book paper in clear type, and durably and handsomely bound in cloth with gilt titles; contain 
on an average of 364 pages and 175 illustrations and are regularly sold for $1.25 each. 

SPECIAL OFFER.—We are selling these Handbooks, durably bound in cloth with gilt titles, at 
a special price for each Handbook of 50 cents. 


Electrical Engineer’s— 


Mechanics; electricity; electrical 
units; symbols and quantities; phys- 
ical and electrical properties of 
metals and alloys; wire gauges; mag- 
netism; dynamos and motors; elec- 
tric batteries; alternating current 
apparatus; alternators; transform- 
ers; wattmeters; electric transmis- 
sion; electric lamps; wiring, electric 
heating and welding; electromag- 
nets; controllers; car wiring; etc. 


Business Man’ — Arithmetic; 


ables; 
business forms: eee systems; 
measures of extension; weight and 


foreign 
bookkeep- 
correspondence; 


capacity; time; value of 
coins; duties on imports; 
ing; stenography; 
postal information; financial terms; 
money and the money market; 
brokers and brokerage; patents; 
copyright and trade marks; corpor- 
ations; business law; publicity; etc. 


They are an indispensable 
They are printed on a high- 


Building Trades—\a4 


structures; strength of 
properties of sections; strength of 
rivets and pins; materials of con- 
struction; footings and foundations; 


masonry .onstruction; woods used 
in building; qualities of timbers; 
joinery; framing; estimating; ele- 


ments of architectural design; drain- 
age systems; plumbing fixtures; 
plumbers’ tables; heating and ven- 
tilation; gas and gas-fitting; etc. 


Bookkeeper’s— Arithmetic; 
formulas; 
tables; money: percentage; interest; 


equation of accounts; 
the money market; 
financial terms; banks and bank- 
ing; postal information; distances 
and time between various places; 
bookkeeping; business forms: card 
systems; modern office methods; 
cost accounting; bank bookkeeping: 
clearing house methods; etc. 


money and 
business law; 


’ Advice to Arithmetic; involution and « International Tex 
respondent s— e€ gin- evolution; powers, roots, and ¢ thook Co. 
ners; shorthand oe. letters reciprocals; circles; decimals; ¢ Box 872, SCRANTON, PA. 
of application; punctuation; geometrical drawing; weights ¢ 
correct and faulty diction; and measures; formulas; men- enclose$ —___for which please send me 
business correspondence; type- suration; mechanics; hydro- @ the books BEFORE which I have marked X 
writing; abbreviations; ad- mechanics; building construc- * Mechanics’ book 5 
dressing; mailing; rates of tion; heating and ventilation; ¢ oe ics’ Hand —Advertiser’s Handbook 
postage; duplicating work; etc. gas-fitting; plumbing; etc. « — Elect. Eng. Handbook Business Haudbook 
—Bidg. Trades Handbook —__Bookk’per’s Handbook 
; 9. Logarithms; ¢ 
Telephone and Tele- _plum. & Fit. Handbook Sten. & Corr. Handbook 
—__Useful tables; navigation; terrestrial naviga- * _ qe]. & Tel. Handbook —Mariners’ 
graph— mechanics; elec- tion; celestial navigation; or- ¢”~= Tel. Handbook 
tricity; magnetism; primary ganization of a man of war; ® 
batteries; storage batteries; naval ordnance; explosives; * Neme 
electrical measurements; tele- torpedoes; speed, ¢ - 
phony; tests with magneto- tonnage, and fuelconsumption; ¢ 
merator and bell; telegraphy; ropes; wind and weather; ¢ St an 
otse telegraph systems; mul- signals; nautical memoranda: and No 
tiplex telegraphy; etc. etc. ° 
City _ State_ 
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THEYRE MADE TO MEASURE 


.Putman Boots. 


“Standard Goon like a glove and fit all over. 


We have made boots for Sportsmen, Prospectors, Civil and Mining Engineers, &c., 
longer than any other boot makers and KNOW HOW. Putman boots sell all over 
the world and have justly earned the slogan “The World’s Standard”. We ship the 
Genuine Putman Boots direct to you and guarantee a fit. Catalogue of over 100 
styles of Water Proof Boots and Shoes, Oiled Tanned and Moosehide Moccasins 
at all prices, and self-measurement blanks sent upon request. Our goods are all 
ie made to measure, and delivered in the United States, Canada or Mexico. 


J. PUTMAN & CO. 122 FIFTH ST. N. E. 


MINNEAPOLIS, MINN. 


365 Days Trial] 


What? A furnace on_365 days’ trial? Exactly! We sell the 
Jahant Down-Draft Furnace direct to you. We guarantee 
three things: Saving of one half on your fuel bills; plenty of 
heat and thorough satisfaction. We make the guarantee legally 

binding, and give you 365 days in which to prove 
the truth of our statements. 


Easy Terms You pay only $10.00 down, and 
$10.00 per month, thus giving 


§ you ample time in which to pay. You can 
install the Jahant Down-Draft Furnace 
yourself. Wesend complete outfit—furnace. 

pipes, registers, etc., together with special 

plans, iull directions and necessary tools 

We pay freight. Send for Free Book 

giving valuable furnace information 

which you ought to have. 


THE JAHANT HEATING COMPANY 
25 Mill Street, AKRCN, OHIO 


6c 99 THE EYES OF NIGHT-PROWLERS—Many crea 
The tures are noctambulists. Some have eyes specially 
adapted to the conditions of the night, among them cats, 


for Men and Women night birds, and night butterflies. In the eyes of night 


animals the ends of the optic nerve are divided into about 
Fascinating, Safe, Healthful. Second 


only to Baseball as a National Sport 


A large picture of the above scene (17"x12"), in 
8 colors, for framing, sent on receipt of 14c in 
stamps. Ask for Free Booklet No. 248 “The 
Sport Alluring,” profusely illustrated with 
picture of royalty and celebrated Americans 
Trap-shooting, and “Hints to Beginners.” 


DUPONT POWDER CO., Wilmington, Del. Deft of 


i 
Pioneer Powder Makers of America five years, Send your name andT "ll tell you why 
and how I can sell you a first-cl 
Established 1802 at a rock-bottom price. Address” marine engine 


ress 
L.L. PLACE, 28 Wight Street, Detroit, Mich. 


DOWN—10% PER MONTH 


166 
; World: 
Cc 
Learn Trapshootine~ | { | 
= 
Engines at Half Price 
I am a mechanical engineer and am ina 
position to sell you a good engine at a lower 4 . 
price than you can get one of the same qual- , 
ity elsewhere. My engines have only three , 
moving parts—fewer than any marine engine = a 
on the marke’ ew pa mean fow ** 
29) 
2317 MS $50 
$25 
| 
fi 
PAZ 
Qu. 2132 anteed perfect blue-white. A written guarantee accompanies each $50 2 df 
‘Siege $60 Diamond. All goods sent prepaid for inspection. 10% discount for Bits 
cash. Send now for catalogue No.3 Established 1843 
J.M. LYON & CO., 71-73 Nassau St., N.Y. 
2156 $20 6252 —, 3312 


We Will Sell You One. 


American Motorcycle 


At Wholesale 


vertising Agents—mento 
lvertise our machines by 
riding either one of our Motor- 
cycles or Bicycles for regular 


1397 


167 


or 
sell you your machine at our Whole- 
sale Price. 
Here is a Motorcycle made entirely under expert 
hand-inspection — and I guarantee it for three 
years. I make motorcycles by the same methods 


worth your money. 


his machine at wholesale price. a 
distributing concerns in the world. So grasp this oppor 


This One Big Value—$139.65— Illustrates t 


used in making bicycles ten and fifteen years aco—every part a hand-inspected product. Those bicycles of the old days were 
ut competition led manufacturers of bicycles and motorcycles to “*cheapen”™ their output in order to 
lower their prices and yet clear the profit required in retail and mail-order selling. 
facture and adopted new methods of selling. I introduce my American Motorcycles and Bicycles by seliing one man in every locality 
4 As a result, my Company today is one of the largest Motorcycle and Bicycle manufacturing and 

ty now to secure for yourself at Wholesale Price this qhealubels 


e Value of All American Motorcycles 


MOTORCYCLES 
AND BICYCLES 


AMERICA 


I have stuck to the old methods of manu 


best Motorcycle or Bi- 


tions sent free on request— Model No, 12. 


Take our 4 to 5 H.P. Motorcycle, Mode! No. 12; spring frame of genuine cold drawn steel seamless tubing; flat belt and idler; free 
engine; ball bearing motor; and full high-grade equipment in every particular—only $139.65 
\2. Write Today for 1912 Catalog and Special Wholesale Price Offer. This Free Cat- 
alog contains illustrations of all American Motoreycle Models, also photographic illustrations of the various parts, and complete, 
detailed description of construction. Write immediately to get advantage of our wholesale price to one man in your locality. Just 

y riding your American Motorcycle you will attract other purchasers 
through you will pay you a liberal commission. 
Motorcycle at a big reduction and make extra money out of your pleasures. 
Tomorrow this opportunity may be gone in your locality. 


Bicycles Guaranteed for Life My price means a big saving to you—my guar- 


cycle on the market. 


Complete description with illustra- 


and all orders secured 
Here is your opportunity to get your American 
Write today. 


antee means a big value to you. Nowhere else 


model 


When writing st 
whether you are interested in MOTORCYCLE or 


BICYCLE 


can you get such a bicycle t hese days. 
hand-inspection, thus insuringa perfect product. T want an American Bicycle Adver- 


tising Agent in each city or town, and to such will se!! one American Bicycle, any 
ou select, at wholesale factory agent's 


American Bicycles are made under expert 


ate 


* Pres. American Motor Cycle Co., 
104 American Building, Chicago. 


120,000,000 cylindrical fibers and 60,000 conical fibers. 
According to Von Kries, the conical fibers perceive bright 
colors and the cylindrical fibers perceive dark colors. 
Many animals see clearly in the dark because in their 
eyes cylindrical and conical fibers are unformly inter- 


» follows the road, however dark the night; 

ees dark things better than he sees light things; 
therefore it is probable that the cylindrical fibers of his 
optic nerves are either more numerous or more powerful 
than the conical fibers.—Harper’s Weekly. 


MONARCH CONCRETE MIXER $218 


complete with high grade gasoline 
i i 


engine, all on truck. Capacity 40- 
50 yards in ten hours with two men. 
Low feed. Saves cost in 60 days. 
F? Concrete Machinery of all kinds. 


504 She ard Bidg., Grand Rapids, Mich. 


Health ? Take Turkish Bath at 
Home—Only 2 Cents 


Physicians are abandoning drugs for this new 
treatment. If your mind or body is tired, open 
your pores and feel the rapid change in your 
condition, at cost of 2c a bath. The Robinson 
Bath Cabinet is the only scientifically con- 
structed bath cabinet ever made for the home. 
Great $2 Book Sent Free—** The Philosophy 
of Health and Beauty’’. Write today 
Wanted. ROBINSON MFG. CO., 319 
Robinson Bidg., Toledo, O. 


Established 1857. 


Send for Booklet 


with full instructions, simple draw- 
ings, diagrams, cuts made from pho- 
tographs, and all sizes given so . 
any boy can make his own 
automobile. We 
furnish all parts 
necessary at 
lowest possi- 
ble prices. 
Send 20c for 
this book 
today. 


The 
Original Motor Bob 


is now a first class automobile, within the reach 
of every live wide awake boy of twelve years and 
over. Send twenty cents for booklet today and be 
one of the first in your town. Special inducements. 


DEPARTMENT A 


NIAGARA MOTOR BOB CO. 
NIAGARA FALLS, N. Y. 


A PEERLESS CARD 


Just what the name implies—Peerless, unapproached, 

unequaled, unrivaled, is an accurate description of the Peerless Patent Book Form Cards 
They are more than a card; they are an exp p 
but they represent actual economy, because they eliminate waste. 
just when detached. They are always flat, unmarred and clean, and ail the edges are perfectly smooth and 
sharp. They can only be appreciated by being seen and used. Send 
cards one by one as you would use them. 


The John B. Wiggins Company 
Engravers, Plate Printers, Die Embossers. 


ion of lity, individuality, They are not only better, 
Being in book form, every card is used 


today for a sample tab and detach the 
Theis perfection will thrill you. 


62-64 East Adams St., Chicago 
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POPULAR MECHANICS ADVERTISING SECTION 


DIRECTORY 
MECHANICAL INFORMATION 


Shows just where to find that particular help you 
are in need of on any of the following subjects: 


Aeronautics = — Machine Shop Work 
Amateur Mechanics Mechanics 


Architecture Mechanical Drawing 
Automobiles Metal Working 


OF THE LATEST AND BEST || 


Mission Furniture 


Business || Painting 
| Camping BOOKS Pattern Making 


Carpentry Plumbing 


<sa=7 ©Power 


Cement, Concrete, etc. | 
Designing O Pumps 
Dyeing | | | Recipes 
Electric Railways Refrigeration 
Electricity HHH| | Science 
& Electroplating | Sheet Metal Work 
Enameling | Shop Notes 
Engineering Sign Painting 
Estimating HU | Slate Roofing | 
; Fishing | Steam Engineering 
: Foundry Work | Steam Turbines 
J Gas Engines | Steel 
Hand Forging Telephones 
Heating Tools 
7 Hunting A LIST OF Trapping 
Industrial Progress 500 TITLES ON tag 
Inventions || 100 SUBJECTS w 
@ Lathe Practice FREE for the ASKING Woodworking 
i Lettering — Wrought Iron 


Locomotive Engineer’ g Ornamental Work 


96 Pages—Vest Pocket Size—Indexed—Handy to Keep —Handy to Refer to 


This catalog is not a hit or miss collection of book titles, author’s names and prices, but consists of intelligently 
2 prepared descriptions of good books. In many instances, complete lists of contents are given ; the aim being to tell 
: enough about a volume to enable anyone to determine whether or not it contains the information he is seeking. 


SENT FREE UPON REQUEST BY 


Popular Mechanics Book Dept., 318 W. Washington St., Chicago 
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You Can Now Buy 
A New Typewriter 
F or $ 1 8 U.S. A. 


’s Portabl 
And It’s Portable 
Wherever you care to work, at business, home, on 
trips, in hotels, you can have this efficient typewriter 
at your elbow.—It weighs but 76 ounces, takes space 


but 2x5x11 in. and is easily carried in overcoat pocket 
or grip. Yet it 


Does Work of $100 Machine 


Has standard keyboard of 84 characters, ribbon. Is 
up-to-date in every respect. The Bennett P 
Typewriter was ‘perfected by a mechanical wizard. 
Only 250 parts. Others have 1700 to 3700. Hence our $18 

rice. ade in famous Elliott-Fisher Billing Machine 
actory. Sold on rigid money-back-unless-satisfied- 
guaranty. Send for catalog today. Save that $82. 

Over 24,000 Bennett Typewriters now in use. 
We have splendid proposition for a few more agents. 
P-Q BENNETT PEWRITER Co. 
366 Broadway NEW YORK 


. 


THE HORSE’S PEDOMETERS—tThe whorls of hair 
on the coats of horses’ and other animals are natural 
pedometers, inasmuch as they register the locomotive 
activities of the animals on whose bodies they are found. 

The best examples and the greatest number of these 
hairy whorls and crests are found on the domestic horse. 
A notable instance is the graceful feathering that ex- 
tends along the hollow of the flank, dividing the trunk 
of the animal from the hind quarters. There are also 
crests and whorls on the horse’s chest and other parts 
of its body. 

A study of the action of the underlying muscles ex- 


“Don't ENVY @ Use Pompeian 


good complexion. 
MAKE | 
$10 to$25 aWeek 


EXTRA 
Be 
sombody. REALIZE the best 


\ ; Don’t be an under-paid, over- 
i ¥ that is in you. Show the world 
— — 


and 
HAVE one.’’ 


Wage earner’s class and into 


worked clerk. Get out of the 
what you can really do. It’s 
easy, if you but know how to seize 

Lm Ee an opportunity when it presents itself. 
—pe Here is your chance. The Mail order 

oC business is the greatest field today for the 


man of limited means to strike out for him- 
self. Get out of the rut and 


. Make $25. to $100. a Week 
We are manufacturers and market our Patented Specialties 
exclusively through our dealers. We furnish everything Big 
profits Small capital. No canvassing. No experience neces- 
sary. Begin at_your own home. ~~! time. Grasp YOUR 
°pportunity. Write us right now for full particulars (copy- 
righted) plan, sworn statements and positive proof. 


Z 


J. M. Pease Mfg. Co., Dept. H., Pease Bldg., Michigan St., Buffalo, N.Y, 


To work or play 
the better way 


There’s a wealth of health in flying 
to work or sailing through the country 
on an Excelsior Auto Cycle. Satis- 
faction too, in knowing as you whiz 
past street cars and friends afoot, that 
you’re making time and saving money. 
And with your Excelsior, you’re free from the 
jolts — the balks — the tinkering troubles — 


that accompany the rider of a less efficient 
motor cycle. 


CELSIO 


The One Machine 
That Keeps You Clean 


has set a pace in the motorcycle world that no 
other machine has reached. It’s more than a 
bicycle with an engine — it’s a two-wheeled 
roadster. : Gives you the ease and comfort of 
a high priced car—the speed too, if you want it, 
and at a fraction of the cost. 

The Excelsior is the Samson of the road. The entire 
machine is reinforced. The handle bars can’t twist on 
heavy roads. The low-hung engine gives extra stability. 
You'll buy a motorcycle sooner or later—begin with the 
most efficient. The Excelsior will save you money 
and regrets. 


Fr e Write for our interesting booklet, “You and the 
e Motorcycle’’—and for our illustrated catalogue. 


EXCELSIOR MOTOR MFG. 
& SUPPLY CO. 


Dept. D—2213 Union Street CHICAGO 


Dealers: Get the Excelsior if you can 


You will want the Excelsior when you know its 
superiority. Our advertising to the consumer will 
help you. We have some unoccupied territory. It 
may be in your neighborhood. ‘rite us at once! 


Please Mention Popular Mechanics 
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| ‘Write for Our “Book of Designs” 


beautifully illustrated in colors, showing our Sanitary 
Clawfoot Mission and Standard bookcases and how 
you will save money by placing them in your home. 
The handsome designs, the rich finish, the removable, non-binding 
doors, the absence of disfiguring iron bands, make them far better than the 
old fashioned kind. 


Our prices are lower than others 


and high quality is guaranteed. Sold by dealers or direct. Address Dept. P.M. 
Gunn Furniture Company 55 Victoria Street, Grand Rapids, Mich. 


EL] ITE || pr. TIME 


| PAINT & 
i VARNISH REMOVER 


Renew your old furniture or woodwork. 
Take off the shabby coats of paint, varnish, 
wax, shellac or enamel with Ad-el-ite Paint 


need good 
honest men will- 


REMARKABLE OFFER 


and Varnish Remover. It “works like magic,” || J ing to hustle, to act as my agents, salesmen and > 
is harmless, and has no managers. You can make this money and more selling the Climax ' 
disagreeable features. Automatic Razor new invention 


every shaver on sight. Y sel 
Climax ist NLY MACHINE 
READ CAREFULLY POSITIVELY HONES 
AND STROPS ANY RAZOR ie style, : safety blade) holdi 
it on angle, GIVING THE TRUE AND S CIENTIFICALLY 
CORR BARBER’S STROKE. perfect and 
ranteed — man needs—wants—been looking for machine 
— these f leatures. Common strops are worthless trash; you Loe 
it. lere’s YOUR opportunity to reap harvest of profits | 


Made in two forms—the 
regular liquid and the 
heavy liquid called, 
“Ad-el-ite 24,” which 
stays soft 24 hours or 
more, and is adapted for 


overhead work, upright ectual profit eve every sale. _ Everybody enthusiastic. IN ESTIGATE! 
ever suc a chance to money fast gain independence. 

surfaces, etc. It stays KINS AVERAGING 300 SALES EVERY WEEK. . Many others 

where it is put. doing as well. No experience required. Men delighted. Buy eagerly. 


Investigate my straight-forward, honest proposition for honest men. 
SEND NO MONEY !tcosts nothing to investigate. Send postal with 
Name and address. Particulars, proofs, free. Ter- 
ritory going fast. Get my FREE TRIAL OFFER. Write NOW to Sales Manager. 


THE VICTOR COMPANY, 669 Victor Bldg. CANTON, 0. 


Sample of either 
or both forms free. 


Ask your dealer or write us. 


ADAMS & ELTING co. plains the origin of these peculiarities in the lay of the 


hair and furnishes the justification for calling them 
Dept. G. 716-726 Washington Blvd. CHICAGO pedometers, although the analogy is, of course, merely 
superficial—San Francisco Call. 


Now Try a Kerosene Marine Engine || : 


No danger of fire or explosion. No Backfiring. No torch or super heated heads required. 
Uses Kerosene in cold state. 4 port construction; Two ports devoted entirely to fresh air 
supply. Economical, uses 64 parts air to one of Kerosene. Perfect combustion. No carbon. 
Positive ignition. 


Long Stroke UTIC a Kerosene Engine 


Made in 1, 2 and 3 cylinders. 14 to 22 H.P. 


The only two cycle Long Stroke Kerosene Engine. LONG STROKE produces MORE 
POWER, SLOWER SPEED, LONGER LIFE, NO VIBRATION. Investigate before ordering. 
10 years protective guarantee. 30 days trial in your boat. Shipped complete ready to 
install. A different catalog describing this different engine, sent upon request. Write today. 


SOME EXCELLENT TERRITORY OPEN FOR AGENTS. 


XARGIL MFG. CO. 112 Lafayette St., UTICA, N. Y. 
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COMPLETE MODERN $38” 


OUTFIT 


Tsell direct to youa strictly 
high grade $60 outfit, guar- 
anteed to give satisfaction 
or refund money in- 
stantly. Beautiful white 
porcelain enameled cast- 
Iron bathtub, 5 feet long. 
Latest design golden oak 
closet. One-piece sanitary 
porcelain enameled lava- 
tory. = to install— full instructions free. 


IN YOUR HOME 942, 


Complete high pressure system that will 
—— running water for bathroom, 
kitchen, laundry, stables and garden. 
Black steel, 145 gallon capacity, vertical 
tank. Horizontal double-acting force 
pump. Fine quality eylinder, cocks. 
valves, etc., with pipe and fittings cut and 
threaded for easy installation. 


STEAM and HOT WATER 


HEATING SYSTEMS 


I can save you from $100 to $250 ona 
modern heating plant for any building, 
large or small. Don't think of placing 
your contract till you have seen my cat- 
alog. Shows boilers and radiators of all 
types at prices that will astonish you. 
My engineers prepare special workin 
plans for each order that make install- 
ation easy. 


Write today for ay big 
plumbing ca 
giving full de: scriptions prices on bathroom water outfits, 
hot water ease engines, hydraulic rams, 
ipe, valves, lighti ants and fixtures. — 1-3 to 1-2. 
pumps.” pip WRITE. TODAY 


M.J.GIBBONS 


SIX REASONS 


Why You 
Should 


Selecta 


1. The Scripps is a motor of sturdy construction, 
that will stand up under the strain of marine service. 
2. The’ finest example of the four-cycle type of 
engine, with every detail refined and perfected. 
3. A complete unit power plant—ready to install in 
your boat and give service at once, without the 
purchase of numerous extras. 
4. Scripps Motors have made wonderful records in 
all parts of the world, winning medals and diplomas 
in principal European expositions. 
5. Capt. Klaus Larsen went through Niagara Whirl- 
pool and Rapids in his 15-foot power boat, driven by 
a Scripps. 
6. Made a perfect record in the recent Scripps 
Reliability Cruise. 
Write for catalog describing our entire line of 
motors, from one to six cylinders, 4 to 100 H. P. 


SCRIPPS MOTOR CoO. 
650 Lincoln Ave. DETROIT, MICH. 


Why Not Post Yourself 
on Wood Finishing By 
Getting this 
Valuable 


Book 
Free? 


You won't obligate your- 
self in the least by sending 
for the latest edition of our 
handsome book—“The Proper 
Treatment for Floors, Wood- 
work and Furniture” — written by famous 
experts on Wood Finishing. With the book 
we want to send you two sample bottles of 
Johnson’s Wood Dye, and one of our Pre- 
pared Wax. We want you to know all about 


Johnson’s 
Wood Dye 


in 15 shades as follows: 


No. 126 Light Oak No. 130 Weathered Oak 
No. 123 Dark Oak No. 131 Brown Weather'd 
No. 125 Mission Oak No. 132 Green Weathered 


No. 140 Early English No. 121 Moss Green 
or Manila Oak _ 122 Forest Green 
No. 110 Bog Oak No. 172 Flemish Oak 
No. 128 Light Mahogany No. 178 Brown Flemish 
No. 129 Dark Mahogany No. 120 Fumed Oak 


Half Gallons $1.50 


This is a DYE, not a “stain.” There’s a 
great difference. Ordinary stains just cover 
the wood and quickly fade. Johnson’s 
Wood Dye sinks deep into the pores of the 
wood; brings out all the beauty and high 
lights of the grain. 


Johnson’s Prepared Wax 


a complete finish and polish for all wood- 
floors, woodwork and furniture, including 
pianos. Johnson’s Prepared Wax should 
be applied with a cloth and rubbed to a 
polish with a dry cloth. It imparts a velvety, 
protecting finish of great beauty. It can be 
used successfully over all finishes. Send for 
Booklet Edition P. A. 4. 


S. C. Johnson & Son, Racine, Wis. 


The Wood Finishing Authorities 


Please Mention Popular Mechanics 
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AGENTS 
NEW BUSINESS 

Investigate this phenomenal opportunity to make money. Sells on sight. Actual experience 

not necessary. 100% PROFIT. Everybody enthusiastic. Irresistible selling proposition. Over 


250,000 Machines in the Hands of Satisfied Customers. I want live Agents, General Agents 
and Managers at once everywhere. ALL OR SPARE TIME. No charge for territory. 


Your chance to make good. Read every word of this remarkable offer. I offer good, honest men an opportunity to get 
into business of their own. Work at home or traveling—all or spare time—be your own boss. Make just as much as my 
other men are making. H.C. Wingo sold 720 machines in six weeks, profit $1,080.00. Stauffer sent third order for 
300 machines. Stevenson averaged 30 sales a day. Kirgan sold six in 10 minutes. Biggest, easiest lightning seller of 
the age. Half-minute demonstration does the trick. A positive Automatic Razor Sharpener—Ab I 


The Only Successful Invention of Its Kind in Existence 


THE ONLY AUTOMATIC MACHINE $45 to $90 a Week 


THAT HOWES AND STROPS ANY 


ay easily be made as sales agent for the truly wonaeee NEVER 

RAZOR---OLD AIL SHARPENER. Everybody eager to buy. A gol den oppor. 
tunity that insistently knocks for recognition, Get busy. ake 

STYLE OR Attain a phenomena! success. Let’s get together 
I've got the plan and the goods. Everything to help you 

succeed—prompt shipments—absolute square deal. 
SAFETY Only machine that beings to a keen, smooth, velvety edge every 
razor—safety or old style. 


For any razor—either old 

i A style or safe ~ oy cannot 

be sharpened and kept in 

the best nel on the NEVER FAIL, provided the blade 
does not need grinding. 


Grand, Free Advertising Special Introductory Plan 
starts you. You must succeed. High class work, fascinating, permanent, 


Send name and address at once, 
Guaran- SEND NO MONEY. and pot complete information, 
teed to together with Free Trial Offer. Investigate. Address 
y in SECRETARY 
ani of, T NEVER FAIL CO 
old style. 7 of the Universe 


1311 Colton Building Toledo, O, 


had smallpox. Parental consent is necessary in Russia. 


Continental Hartford of ne to support a wife is a in 
° Austria. isparity in class prevents marriage in Peru. 
G&J Morgan & Wright —St. Louis Globe Democrat. 


LAST LONG AND WEAR WELL == -'"Paymaster 
_\ Caleulator 


SAVES 02 payrolls, etc. Fig- 


ures fractions. Charts 
1-3 Time for all purposes. 
Write for circular, stating your 
needs fully, AGENTS WANTED 


Address “Caleulator Shop” 


With a chuck that holds from 0to 
% inches and with only a weight of 
21 ounces. 


Drill No. 3 MEN’S or WOMEN’S S ae, Watch $375 


Elegantly engraved pattern, gold finished, thin model, 
= American lever movement, stem wind & set, guaran years, includ 
g gold finished long chain for Ladies,vest chain or fob for ~ ta Dur price now 


Hand 


is a perfect tool of its kind. Extreme length over all is 11 
inches and diameter of drive gear 3,°; inches. Has hollow 
handle to hold Points, which is unique and convenient. 
For sale by all dealers. Write for catalog and instructive 
booklet, Tool Practice.” 


MILLERS FALLS COMPANY 


$15.00 Bolid Gold Wareb t ch ial quick 
28 Warren Street New York Sale price $2.15. Don's buy until you ove 1c. Btate whether Mea's, Ladica’ ot 
Boys’ size. HUNTER WATCH CO.,Dept.415 CHICAGO, ILL. 


NEW IMPROVEMENTS NOW MAKE 

The American Combined Level and Grade Finder 
‘Most Practical, Durable and Convenient Instrument Made 
At one glance you can get the true slant on any line or grade either in degrees, inches or percentage, orall at 
the same time, and will at once give the exact distance needed to plumb up toa true level. The additional 
spirit level glass now placed in middle of instrument with points on dial will give 3 grades for leveling. The 
longitudinal recess shown in cut is well worth the low price of the instrument. Write AT ONCE for circular 
and Testimonials. Special Introductory Price given to 


TOP VIEW First Applicants with privilege of taking Agency. Address EDWARD HELB, Mfr., Box 75, RAILROAD, PENNA. 
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Power from within! Strength 

that is more than mere mus- 

cular strength —the strength 

of perfect health, abundant 

nerve force —the strength of 
1 the perfect man now within 
your reach through Vibration! Nine people out of every ten are 
only half alive. They exist—they do not really live. How about 
yourself. Listen 


All the Benefits of LIFE—STRENGTH-YOUTH 


may be returned to you through Vibration. For Vibration is Life itself. It 
will chase away the years like magic. Every nerve, every fibre in your whole 
body will fairly tingle with the force of your own awakened power! Stagnation 

simply cannot exist. You are made over—new—from head 


to foot. Your blood is sent humming along through every 
vein, artery and tiny capillary. Poisonous matters in your 
system are washed away. Your self-confidence—your self- 
— — are increased a hundred fold. Yes, Vibration 
will do all this and more, much more. And it is within 
your reach. You can enjoy its wonder-working powers 
right at home, right in the privacy of your own room. 
You can give yourself the same identical treatments 
a that you would receive in the offices of the world’s 
Lz +o most famous specialists—all without extra charge. 
The White Cross Electric . YOU may ve yourself Swedish Movement, ibrat- 
Vibrator ing Chair Treatments, Electric Baths, Faradic or 
is the result of years of work and Galvanic Electric Treatments — just such treatments as you would 
a per: have to pay from $2.00 to $3.00 
for electricity, you cam connect it for — yours without charge Mm Send for ‘ rs sean 
i? not, it wil run perfectly on ita through the White Cross This Boo FREE 
own batteries. Electric Vibrator. BOOK COUPON 
Special Offer for a Limited Time > UNDSTROM. 
For a short ti ki i deg. oy 
Introductory Offer on the White Cress Electric in Dept. 1194 
order to place at least one of these splendid instruments in : “A 218 So. Wabash Ave. 
every city, town and village in the country —an amazing offer Chicago, 
to those who write at once—amazing discounts—actual rock bottom [CoH = 
Prices direct if you act at once. Without any obligation at all, please 
Si lendid bi @ dock on Vibration tail of 
FREE BOOK Siting you ‘al abost the eestor and your Special 
Vibration. Read what great scientists say. Post yourself on what —s 
it will do for you. Learn all about the White Cross Electric ce 


Vibrator and our limited offer. No obligations at all—send coupon, 
post card or letter today. e 


Lindstrom, Smith Co. som... | 


Dept. 1194, 218 So. Wabash Ave., Chicago, Ill. eo” 
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BOOKS-THAT-TELL-HOW-TO-DO-THINGS 


One man made and sold $400.00 worth of one piece || 


Popular Mechanics Book Department, 318 W. Washington St., Chicago 


Mission Furniture, How to Make It 


IN TWO VOLUMES 
Part ONE—Plain directions with working drawings and illustra- 
tions for making 21 different designs. 96 pages. ART Two— 32 
additional designs treated in the same manner. 128 pages. 


| Artistic. Inexpensive. Easily made in the home —_ || 


Arts-Crafts Lamps, How to Make Them 


By J.D. ADAMS 
Explicit instructions for making 16 different beautiful lamps out 
of paper, cardboard and wood. A working drawing and illustration 
accompany each design. 96 pages. 


| 18 beautiful designs which the amateur can easily make | 


Lamps and Shades in Metal and Art Glass 


By JOHN D. ADAMS 
Four different kinds of construction, built up—soldered—etched 
nd sawn shades are trea‘ The i range from ordinary 
reading lamps to pretentious chandeliers. 128 pages. 


\| Covers every essential step in wood-working |} 


Wood-Working for Amateur Craftsmen 


chapters bring out e' cut, joint and process, proper 
use and care of tools, working up of saatorial etc. 

125 illustrations. 128 pages. 


A complete handbook for art metal workers 


Metal Work and Etching J.D. RBAMS 


Gives every detail for making a great variety of useful and orna- 
mental objects such as book ends, desk sets, jewelry, hinges, drawer 
pulls, paper knives, letter openers, match boxes, tie and pipe racks, 
pad corners, etc. 50 illustrations. 96 pages. 


IMMA ILA UNE 


704 SA 


|| The onty book published on this interesting art 


Metal Spinning PROF. F. D. CRAWSHAW 


A practical working manual for those who desire to spin metal as 
an art recreation or to follow thie work as a trade. 
33 illustrations, 80 pages. 


} Authorities proclaim it one of the best books on the subject } 


Electroplating HENRY ©. REETZ 


A treatise which will not only enable the humblest beginner to 
make a start, but which gives pointers of value to even the roet 
experienced electroplater. 62 illustrations. 112 pages. 


\| Any boy can construct this at a trifling cost i 


How to Make a Wireless Set 


By ARTHUR MOORE 
Explains in an understandable manner the construction of an outfit 
suitable for transmitting 4 or 5 miles. Fully illustrated. 96 pages. 


A wonderful story || 


E KINGDOM] 
OF 


HEAT PROF. zk. OGDEN 


An immensely interesting and instructive book pertaining to heat 
and its relation to modern mechanics. 50 illustrations. 128 pages. 


| One of the most remarkable non-technical books written | 


The Kingdom of Dust PROF. J. &. OGDEN 


The author deals with this vast kingdom as: A Boundless Domain, 
The Friend of the Housewife, e Foe of the Workman, The 
Skeleton in the Closet, The Right Hand of Death, Earth's Winding 
Sheet, Beginning and Ending of All Things Earthly 


40 illustrations. 128 pages. 


A uniform series. Size5x7inches. Extra cloth covers. 


PRICE EACH, 50 CENTS POSTPAID 
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FIGURE IT OUT YOURSELF! 


HE proposition is so simple that it hardly needs figuring. It is 
T simply this: Most of the ready roofings on the market have a 
smooth surface which reguires painting every year or two. 
Amatite has a real mineral surface which needs no painting. 
The cost is about the same. 
The smooth surfaced roofings are sold largely 
because people do not know that there is a ready 
woofing on the market which will give just as 
, if not better, service without paint and 
without attention. 
If you buy a roofing that needs painting you must 
figure on the expense of paint and the labor. If you 
neglect to paint it the roof soon falls apart. 
Anyone who will spend a few moments investigating the proposi- 


tion cannot help but decide on Amatite. Sample and booklets 
free on request. 


BARRETT MANUFACTURING CO. 


York Kansas City Chicago 


St. Louis 

Pittsburgh New Orleans Philadelphia 

Gincinnati Seattle Clevelan 
London, Eng. 


| A Valuable New Book on an Important Trade | 


Two Significant 
Opinions: 


“I think the book is the 
best I ever saw for the price.”’ 
- EpWIn_SLUYTER, Construc- 


tion Engineer, Burroughs 


Adding Machine Oo., Detroit. 
By G. H. WILLARD 
With Additional Chapters on Core-Making and Molding the hands of all'men engaged 
“WRITTEN SO YOU CAN UNDERSTAND IT” Mallable iron Go., W ilming 
nm, aware. 


A book for the man who does the work. Written by a practical pattern- 
maker of many years’ experience. Gets right down to business in the 224 PAGES 312 ILLUSTRATIONS 
first chapter and keeps it up throughout the book. Full of kinks and CLOTH 
actual working information. Profusely illustrated. 


Chapter Headings 


I. Pattern-Making asa Trade. II. The Tools. III. Woods. IV. Joints. 

V. Turning. VI. Turning (Continued). VII. Turning (Continued). 

VIII. Turning (Concluded). IX. The Circular Saw. X. The Circular 
Saw (Continued). XI. Machine Tools. XII. Machine Tools (Con- 
tinued). XIII. Simple Patterns. XIV. Simple Patterns (Continued). 
XV. Simple Patterns (Concluded). XVI. Crooked Patterns. XVII. Large 
Pattern Work. XVIII. Large Pattern Work (Continued.) XIX. Crosshead 
Guide Patterns. XX. Sweep Work. XXI. Pipe Work. XXII. Stove Pattern 
Work. XXIII. Molding Machine Work. XXIV. Molding Pattern Work. 


Part Il—Core-Making and Molding 


Chapter I. Core-Making, Simple and Complex. II. Principles in Molding. 
Ill. Loam Patterns and Loam Molds. 


learn should havea copy of this valuabie book, $1.00 Postpaid 
Published by 
POPULAR MECHANICS BOOK DEPT. 


318 W. Washington Street, CHICAGO 
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LAMP 
FOR YOUR BICYCLE 


BETTER GET A NEW LAMP | 


The best is the ‘* Search-Light."’ It burns gas and makes its own gas. 
Gives a powerful, brilliant light that makes night riding a pleasure. 

The ‘‘ Search-Light’’ will not jar out, even over the roughest roads, 
You can attach it to the head or fork of your wheel and the adjustable 
bracket enables you to direct the rays any way you want. 

Will not get out of order. Handsomely nickel-plated, beautifully finished. 
The finest material is used. Go to your dealer and get this lamp. If he 
is sold out write us and we will see that you are supplied. 


WHAT ABOUT | 
A PUMP? 


We make every conceivable kind of bicycle and motorcycle pumps. Bridgeport 
pumps are Standard. They nave the right design and the prices are reasonable. 


Ask your dealer or write for interesting 
“Search-Light” booklet and catalog of pumps. 


Bridgeport Brass Company, §;,9..Ststie K- 


One of the Most Remarkable 
Non-Technical ie Ever Written 


The Kingdom 
of Dust 


By Prof. J. G. Ogden, Ph. D. 
PROF. OF PHYSICS 
Fifth Ave. H. S., Pittsburg 


MODERN 
SUBMARINE] 
CHART | 


Actual Size 14x28 Inches 4 
Printed on Plate Paper 


128 Pages Cloth Cover 
40 Illustrations 


Price 50 Cents 
Postpaid 


A Boundless Domain ? 
The FRIEND of the Housewife ? 
The Foe of the Workman? 


Did you ever 

The Skeleton in the Closet ? 

think of this Vast The Right Hand of Death ? 
s Winding Sheet ? 


; Kingdom as The Beginning and Ending of 
All Things Earthly ? 


Z These and scores of other interesting phases of this 
t subject are treated at length in a most entertaining and 
instructive style by Prof. Ogden, making this book heed 
> fascinating than the best fiction ever penned, ause 

; it is true and “Written So You Can or nee It.” 


CROSS-SECTION view that shows clearly 
A and distinctly all the interior of a Subma- 
rine of the latest type. You can get more 
information from this chart, about the construc- 
tion and operation of a Submarine, than in any 
other way. No Details omitted—everything is 
accurate and to scale. It is absolutely correct 
in every detail, having been approved by Naval 
Engineers. One of the best Mechanical Illus- 
trators in the Country worked) on the drawing 
for months. This chart is really an encyclopedia 
of a Submarine. It is educational and worth 
many times its cost. Mailed in a tube for 25c. 


9 POPULAR MECHANICS BOOK DEPT., Publishers 
er 318 W. Washington St., CHICAGO 


ADDRESS 


Popular Mechanics Book Department 
318 W. Washington St., CHICAGO 
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Over 200 Parts Numbered and Named 
Patel 


TOBACCO 


SMOOTHEST 
TOBACCO 


“Take it from me, my friend —Velvet 
ought to soothe your pipe. It burns even, 
slow and cool—you never have to coax it. 
Velvet is made of selected Burley—the fine 
middle leaves—aged two yaars till they are 
mellow—till the sting is all cured out. Full 
of flavor and smooth—smooth as a smile.” 

Some folks are missing a lot of tobacco 
cheer. If you are, hadn’t you better in- 
vestigate “the smoothest”? Any tobac- 
conist will start you on the right road with 
a big, red tin. 

SPAULDING & MERRICK 
(Stock owned by Ligyett & Myers Tobacco Co,) 


10 cents for ful! 
2-ouncetin §cents 
for 1l-ounce bag — 
convenient for cigar- 
ettes. 


Time and Its Measurement 


By JAMES ARTHUR 


Reprinted from Popular Mechanics. So far as known is entirely different 
from anything previously written on the subject. Mr. Arthur is a great 
authority along this line, having for years made an extensive study of clocks, 
watches and time-measuring devices. 


e Ch 1—Historic Outline. 2—J Clocks._ 3— 

“Written So You Can Understand It.” 64 pages. Profusely illustrated. Size 7x10 
inches. Printed on coated paper with handsome blue cloth covers. Price $1.50 Postpaid. 


MECHANICS BOOK DEPARTMENT, CHICAGO 
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ABSOLUTELY WORLD'S BEST SHOE 


FOR ALL MEN WHO WORK OUTDOORS 


Army Surgeons designed the last and the greatest 
footwear experts in America made out the specifi- 
cations of material and workmanship. This shoe 
is built for the comfort of the outdoor man. 


Herman’s U. S. Army Marching Shoe 


Has “made good” in every part of the world. Thousands worn 
in Canal Zone. An officer in the Philippines wore a 
new pair 18 miles the first day and 12 miles the second 
and long distances the next two days through mud 
and water without “breaking in” troubles. Will 
wear like iron. 

At $4.25 per pair, express paid to you, this 

is the greatest shoe bargain on earth. Ask 
_ yourdealer. Ifhe cannot supply you, we will. 


4 color catalog and testimonials on request. 


Built on the Ortho- 
paedic last, from best 
Russet Shrewsbury 
calf. It is solid leather, 
has an easy, pliable, durable 
innersole, bellows tongue, 
teed Texas 
oak sole, box toe, solid heel with 
whole oak lite; and the best gov- 
t st d inspected workmanship. 


Sizes and half sizes, 5 to 11 inclusive, Widths, C, D, E and EE. 


JOSEPH M. HERMAN & CO. 


ARMY CONTRACTORS 
155 Lincoln St. BOSTON, MASS. 


318 W. Washington St., CHICAGO 


A Timely Book—Just Issued A book for which there is a real need 


Hand-Forging and Wrought- ||| A PRACTICAL COURSE 
Iron Ornamental Work ||| MECHANICAL DRAWING 


By Thos. F,. Googerty For individual study, shop classes, trade or 
high schools and those who would like to 

=>. Brief Outline 
know something of the drafting profession. 


By WILLIAM F. WILLARD 


Formerly Instructor i in Mechanical ns 
Principles in Designing at Armour of T 


— Equipment — How to 


Drawthe ron—Working 134 Pages, 131 Illustrations, Cloth Cover 
rapt Size 5x 7 inches, Price 50 cents 


Processes described— 
ing—Brazing —Twisting 


Various Forms of Weld- 
—Banding — Riveting— 


Introductory—The Spirit 
of Decorating — Correct 


Scroll work—Grilles— 
Welded Scrollwork—Box CHAPTER HEADINGS 
Forging — Embossin 
1. Introduction. 2, The Draftsman’s Equipment. 3. 
Pesme—Cpociel Desens Simple Exercises in Pencil and Ink. 4. Principles of the 
en Ordinary Working Drawing. 5. Conventions Geet in 
—Drawer Pullsand Drafting. 6. Theory of the Working Drawing. The 
Hinges, etc. — Door Detailed Working Drawing and Its Value with a "Series 
Plates—Iron Lamps. of Practical Problems. 8 and9. Pattern Workshop Draw- 
ings. 10. Isometric Working Drawings. 11. Suggested 


208 Pages 122 Illus ° $1 Postpaid Course for Evening Classes of Trade or High Schools. 
” Price 


POPULAR MECHANICS BOOK DEPT. Sent postpaid to any address by the publishers 


Popular Mechanics Co., Chicago 


Please Mention Popular Mechanics 
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PRICE ONE DOLLAR 


THIS ELGIN WATCH, 17 JEWELS, ADJUSTED 


Men's 16 Size Sy 3 ies’ O Size) Thin Model, New Marginal 
Dial, n Filled Guaranteed for 25 Years, 
™ pial engraved, seat prepaid on 


Our Great Special 30 DAYS FREE TRIAL ay 
\\ Then $2.50 a Month & 
pase Rofivens ino "Money Bown is the greatest bar 
Beard of. 
$48 sssoamo $4.80 A MONTH 
Other sizes and styles at $25, - 


= Watches, Si Silverware, ete. It 
our easy credit plan. Write today, before you forget it. 


LOFTIS BROS. & co. 
OLD RELIABLE. ORIGINAL DIAMOND AND W 


$75, 
Free. 


You can dig 40 oy 
Wells quickly through 
any Soil with our 


Write Us Today Ideal Launches are speedy, safe and seaworthy. 


Roomy—yet trim. There’s a lifetime’s expert 

Seaterd Earth Auger Co. knowledge and skill behind every Ideal Launch. 

Dependable for a day’s outing or an ocean voyage. 

No better sea boats can be built. Made in 16, 18, and 20 ft. 
LIONS AS WATCH-DOGS—A correspondent to a sizes. Every Ideal Launch contains the great 

Cape of Good Hope paper relates the at a Rhodesian farmer 

has successfully trained two African lions to protect his 


grounds against all intruders. He says that the lions Gile Marine Engine 
patrol the grounds all night, 


no sound, however slight, 
escaping their keen ears. This farmer had already em- This world famous 2-cycle engine starts, stops and reverses 


TO B A ” " re) a B A GUARANTEED with one lever—a marvel of simplicity. A child can run it. 


{ It’s the envied engine of the motor world. Every boat 
Relieves all craving for tobacco in 70 to 120 hours. Write today. fully guaranteed and ready to run. 
Banner Remedy Co., 33 W. 9th St., Kansas City, Mo. 


ume SPARK Tet “Baby” Do It ™*3,27""* Send for Beautiful Book 


* “BABY” isa 4 H. P.,2 cycle, air cooled, gas or gas- 


oline engine. It weighs 34 pounds and for hat. mes Our new boat and engine book is what you need. Send 
light machinery or a smal! dynamo it can’t be beat. for it today. It’s full of good boat and engine infor- 
: * The engine is complete with coil, switch, mation. It will save you money and trouble. Act NOW. 


plug. wire, mixing valve, tank, pipe, crank, 
muffler at these prices. Can you beat it’ 


Get one for the washing machine, the home GILE BOAT AND ENGINE co. 


work-shop, or the boy’s experimental work. 


At least, send for our free circular. 402 Main Street Ludington, Mich. 
THE ELGIN WHEEL & ENGINE co. | 
112-114 Douglas Ave. 


Ry Think of it! Take either the Rocker or the Go-Cart or both. 
Send us only 50c for each one and pay the rest on easy monthly 
aymanie. The Rocker is made in American quarter-sawed oak finish and up- 
tered in best fine grade Boston Leather. The Go-Cart is of the collapsible type 
and couldn't be duplicated at retailers for less than $13. Biggest bargains ever publi 
The easiest kind of ay ments. Only 50c per month 
Easy Payments for the Rocker ($3.95) and only 75c per month for 
the Go-Cart (total $9.45). The same ultra liberal 


terms on all our house furnishings andclothing for 
men, women and children. Write today for our list of 3862 Big Bargains 


WRITE—Write Quick for the Big FREE CATALOGS 


Do not delay an instant. Here is your opportunity to get the biggest list of 
record-breakin, ng bargains of the i. Bargains that are simply paralysing 
competition. The big catalog is free and prepaid. No obligat ons what- 
ever. Write now, your name and address on a postal willdo. But write now! No. A5894 


LSTRAUS & SCHRAM (Inc.) Dept. 9194, 35th St.. CHICAGO 
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SUMMER WITH 
THIS MACHINE 
This machine built my bi 
business in Springfield. 


with this same machine ”— H. W. Eakins. © 
A wonderful money maker—small investment required. who have 

Almost four cents profit on every nickel. It makes Popcorn 

Crispettes—a new, tempting, tasty, delicious confection. Nothing like 

thom ever sold before. People eat and eat and eat them because of the 

alluring taste. Children buy eagerly. Adults like them just as —, 

Even the old folks want them. New, secret process, known only to 

chasers of my machine makes successful competition impossible. If ~ 

follow instructions you should make $500 a month this summer dead easy; 

more than that if you hustle. Fascinating, easy employment. Anybody can 

make Criapettes. You can clean up big profits at 


Fairs, Parks, Resorts, Circuses, Carnivals, 

Amusement Pavilions ; on street dows, small stores, etc. 
Think of the crowds that will pass by. Think of re money spent for confections. Think how 
freely pleasure seekers spend money. It just rolls out like water. Get your share. It's a great 
business. Something doing all the time. Cash box jingling all day long. Once a Crispette eater always 
one—every customer is steady and makes dozens more. Listen to this letter from Penn. “For week, 
<aigpests . sales were 6,445 rolls. — week will be better.” Then this from Michigan. “ Huve run 

red 


r about 4 weeks and have clea: ut $500. Can you beat it.” Making money isn't nearly 
as hard as it seems. Half of success is in making the start. ~~ me a postal for my — story and the 
words of other men who are making money with my machine. ou never read anything like it. You see why 
men make money with this machine. Anyway investigate. Look into the proposition—see what there is in it 
for you. A postal brings the whole story. Write it now. 


W. Z. LONG - 493 High Street SPRINGFIELD, OHIO 


ployed numerous dogs to guard his place, but these in 


Make $200.00 a Month with | | proves, madeauate, one and all succumbing 


to the temptation of Bn meat. 

the_ 1912 Camera Sensation At his wits’ end, he remembered that lions are never 

ix entirely different style Pictures, including to make the experiment. Hi v 

Post Cards, Instantly developed. No experience. peculiarly free from tres 

My New Model Camera is the sensation of the I ortunately the lions, 

Camera world. Twenty years ahead of them all. though ferocious in their attitude to all intruders, are 

With it you can take and instantly develop be- particularly docile and gentle towards their owners, and 

fore the very face and eyes of enthusiastic custom- allow the inhabitants of the farm to caress and fondle 


ers, six entirely different style pictures, includ- Toles 
ing POST CARDS, 4 styles of Tintype Pictures them like lap dogs.—London Wee kly Telegraph. 
and Brooch Pictures. You can take either one > 
person or aS many as seven persons in one group. The demand for the 
photographs is universal. Not the slightest experience is required, - No more pedaling. No Rushing up 1 
and 


3 Easy starting, running, . Yo 
I send with the outfit everything ready to begin work with. ~ oo mywhere on the exuriens 


The Camera comes to you complete, and you begin making money 
with it the very first day it arrives on any street corner, or where- 
ever people gather. All you have to do is to set the machine up and the 

money starts pouring into your pocket at once. 


Complete with Tripod, 25 Buttons and Frames, me On 
15. 00 25 Tintypes and Mounts (24% x 344), 25 Tintypes 4 
and Mounts (14 x 234), 25 Post Cards, 1 bottle \ Clutches, muffler from foot-board. 
Liquid Developer. I will make a generous in- LITERATURE 


troductory offer to anyone who will write for free particulars. . WEW ERA AUTO-CYCLE CO., 10 Second St., DAYTON, 0. 
L. E. LASCELLE, Mgr., 627 W. 43rd St. Dept. 226, NEW YORK,N.Y. 


Get this Complete Course in Physical Culture Free 


Prepared by Bernarr Macfadden, the Foremost Authority in Health and Body Building 
To every person sending us $1.00 for an eight months’ trial subscription to the 


Physical Culture Magazine 


we're going to give, absolutely without cost, a complete course of lessons in physical culture. 
These have been written by Mr. Macfadden ‘personally, and represent the most effective body- 
building course ever compiled and reflect the knowledge gained in the treatment of Patients at 
his immense Healthatorium, 42nd Street and Grand Boulevard, Chicago. 
It is no exaggeration to say that this course is the equal of many sold at from $15.00 to $50.00. 
We make this unusual offer as an inducement for you to get acquainted with the Physical 
Culture Magazine — the most needed periodical in the field of literature. 
Here is an opportunity to get rid of doctors and medicines. Just enclose $1.00 and sa “Send 
me your Free Course and enter my name for an eight months’ subscription to Physical ulture.” 
We will cheerfully return your money if you are not satisfied. 


PHYSICAL CULTURE PUBLISHING CO., 404 Flatiron Blig., NEW YORK CITY 
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A daylight interior—300 feet wide and 1050 feet long—in the new plant of the Edward Ford Plate Glass 
Company, Rossford, Ohio. All windows, monitors and saw-tooth roofs equipped with United Steel Sash. 


United Steel Sash Make Interiors Bright as Day 


A daylight factory is a cost saver. Men work better and 

do better work, with less waste of time and material. 
United Steel Sash are proof against storm and fire, cutting insurance, eliminating danger from 
accidents, making sanitary Be ctories with contented workmen. Every foot of floor space available. 


United Steel Sash are made of solid pressed steel, unweakened by cutting or punching, have 
wide ventilators, absolutely weatherproofed by double circular-contact joints. They come in all 
styles and sizes, for windows, monitors, partitions, doors, etc. 


The United Steel Catalog will give you valuable details and suggestions that 
will help you in your building. Sent free if you write us about your building. 


TRUSSED CONCRETE STEEL COMPANY, 762 Trussed Concrete Bldg.. DETROIT 


ROBERTS MOTORS 


THE MOTORS THAT NEVER BACKFIRE 
AEROPLANE MARINE 


MOTORS THAT INSURE SUCCESS MOTORS THAT GIVE REAL SERVICE 


PIRATE Il 40 H. P. ROBERTS 


- The power plant of Pirate II is a ROBERTS 
c. oO. — EY, FLYING WITH HIS ROBERTS 4X-50 H. P. 4P-40 H. P. motor which was built in 1908. Four 


VIATION MOTOR, AT MINEOLA, N. Y. f i - h 
seasons of constant racing service have proven 
Over fifty motors in actual flight the real worth of ROBERTS quality. 


Two sizes—4 cylinder 50 H.P., 6 cylinder 75 H.P. Built in ten sizes. 3to125H.P. 1 to6 cylinders 
Ask for our Aero Motor Catalog Our Marine Motor Catalog will be mailed upon request 


THE ROBERTS MOTOR CO., 1419 Columbus Ave., Sandusky, Ohio 
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Billings Spencer 
TOOLS 
“* The Tools that are G sad 

For Automobiles, Motorcycles, Motor Boats, 
Gas Engines, Bicycles, Machinery and Home Use. 

When you buy a Billings & Spencer Tool you 
are sure it will give you a lifetime of service. 

The trade-mark guarantees it. 


Every tool is drop-forged from the best steel 
obtainable for the purpose. 

Ask any mechanic what he thinks of Billings & 
Spencer tools. He knows. 

Be sure to look for this Trade 
Mark on every tool you buy. 


On sale everywhere. 
Write for free catalogue G 


The Billings & Spencer Co. 
HARTFORD, CONN. Est. 1869 


THE & 
SPENCER Co 


a WAY, and Nobhy 
erchant Tailored Suit 


are a live young m 
It Sa Cinch! and I want you to get these 
stylish clothes free and 5 a day besides. A 
man nowadays is surely jud, by his appear- 
ance. You know this. his 5 a wonderful 
opportunity. You owe it to yourself to 
learn every detail. No experience necessary, 
Not a cent of money. 


Thousands of Our Agents 
Are Making Big Money! 


We make no extravagant promises, 
but we guarantee every one of our agents our 
full support and assistance in every way. We 
furnish advertising matter, names, samples, 
materials, blanks— everything necessary 

esired by our agent, without a cent o} 
money from you. We help you make 
money, for it is easier to sell our goods than 
those of any other house. 


No Other Clothes Fit Like Ours 
No Other Clothes As Low Priced 


lesal 
not the —— value at lowest price—send It rigs straight back to us. 
t We Give You FRE 


_WE GIVE YOU tne est, most lete outfit possible 
size could furnish it)— REE. EXPR ESS PREPA ID t down now and 
write for details of * YOU can make all this ie a 08 i 


seestedher Tailoring Co., Dept. A., S. Halsted, Chicago 


Four cylinder, shaft-drive 
motorcycle with mul- 
tiple-disc clutch con- 
trolled from 
handle bar. 
AMERICAN 
F. N, COMPANY 
BOSTON 


CURIOUS RESULTS OF SHIPWRECK—On King 
Island, formerly a barren sandheap, rising above the sea 
between Tasmania and Australia, accident has given a 
suggestive lesson im the use of certain grasses for re- 
claiming arid wastes. A few years ago a shipwreck 
cast on shore some mattresses stuffed with yellow flow- 
ered clover, and a few seeds took root, causing a large 
area to become since covered with rich verdure. The 
power of clover and other leguminous plants to fertilize 
poor soil, through their nitrogen-absorbing bacteria, is 
well known—London Mirror. 


Model Aeroplanes 
Standard Fittings — Supplies 


Second Edition 1912 Catalog “ S."’ 
A perfect Hand Book on Models. 
Free on request. 

Eight 3 foot F Seda all original. Curtiss Hydro, (rises from the 
water). Langley Tandem Monoplane. Nieuport Racer, ‘very 
fast). Wri fat. double chain drive. Antoinette. Bieriot. 
1000 foot White Racer. White Flyabout. 


The White Aeroplane Co., 337 Adams Street, Brooklyn, N. Y. 


M OTORS 


a P. Installed Oper- 
boat ated by anyone, 
soenpiete Outfits ready for Rowboat or Schooner. GUARANTEED. 
ELVE YEARS building, perfecting, success with THE Cal 
TYPE. Write to Originators of VALVELESS for new “ MARIN 
BOOK.” a liberal Educator to all, free. 
LACKAWANNA MFG. CO., Lackawanna Bldg., Greenwich & Liberty Sts., N.Y. City 


THE BEACH SECTIONAL 
CAST IRON CULVERT 
is durable. It ends culvert trouble wherever in- 
stalled. Lasts like cast-iron pipe. Has better 
flowage space and can’t break from ice pressure. 
Installed by common labor without tools. Just 


excavate, put it in, cover it up, and it is good for 
50 years. Nine sizes, 10 inches to 60 inches. 


Ask for CATALOG of culverts and road machinery 


F. L. DYKEMA, Sales Agent, 504 Shepard Building, Grand Rapids, Mich. 


SAVE YOUR BRAIN 


ARITHSTYLE  ARITH MACHINE 
Carries automatically | Resets instantl ! 


Adds, Subtracts, M 

Agents Wasted Request Booklet 
60,118E. 28thSt. N.Y. 


Mechanics For Young America 


A book which tells how to make scores of 
articles which delight the heart of the 
average boy. Price 25 Cents Postpaid 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 


Three Excellent Books for Those Who 
Like to Make Things 


Amateur Mechanics Nos. 1, 2 & 3 


PRICE 25 CENTS EACH POSTPAID 


Popular Mechanics Book Department ** * 
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YOUR INCOME 


k _ if you earn One Hundred Dollars or more monthly, why 
. * not devote Five Dollars of it to insuring yourself a con- 
, tinuous income of Twenty-five Dollars a week in case 


of Disability? To do this is to AE TNA-IZE Your Income. 


; DISABILITY INSURANCE costing Sixty Dollars a year, (payable 
semi-annually or quarterly if you prefer) will provide an income of 


$25 per week while you are disabled by EITHER ACCIDENT OR ILLNESS. 
And in addition 
$5,000 to your family if your ACCIDENT results fatally. 
$5,000 to you if it causes loss of both hands; or both feet, or one hand 
and one foot; or one hand and one eye; or one foot and one eye. 

$2,500 to You if it causes loss of one hand, or one foot; or one eye. 

These amounts (except for iliness) are ALL DOUBLED if your accident 
happens in a public passenger conveyance or elevator, or in a burning building. 


if your occupation puts you in the ‘‘Preferred’’ class, and you are under 50 
years of age and in good health, send us the coupon and we will tell you more 


AETNA-IZE YOUR INCOME 
7AETNA LIFE INSURANCE COMPANY 


ACCIDENT AND LIABILITY DEPT. HARTFORD, CONN. 
TELL ME HOW TO ATNA-IZE MY INCOME 


Age Name 


ati Business Address 
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YOU Can Make 


‘Mission Furniture 
| Like this Shown in the Photograph 


One of our readers, who is strictly an ama- 
teur with tools, experienced no difficulty in 
making and finishing every piece of furni- 
ture, with the exception of the piano, shown 
in the accompanying picture. His wife, at 
first skeptical, was highly pleased with the 
result and expressed the opinion that she 


was better satisfied by far than she would have been 
with articles they otherwise would have purchased, 


The instructions were obtained exclu- 
em | from our two handbooks of which 
ACTUAL PHOTOGRAPH 50,000 copies have already been sold. 


Arts-Crafts Lamps | Mission Furniture 


Cloth, 96 Pages Part 1—96 Pages, 21 Designs Part 2-128 Pages, 32 Designs 
Th Its that th age person attempting this Com, 2. agape 
TESURS We aver These volumes comprise designs of extensive vari 
work can obtain aresurprisingly good. Pleasure and satis- and usefulness ; the ow coer = making each — 
faction are derived, to say nothing of the money saving | ing of explicit text directions accompanied by a stock list, 
effected by having to invest only in raw material. The | detailed working drawing and half tone illustration of 
reading lamp shown on the table is one of 16 designs. the finished article. 


PRICE 50 CENTS EACH POSTPAID 


Popular Mechanics Book Dept., Publishers, 318 W. Washington St., Chicago 


Things That 
700 Boy Can Make 
100 


Illustrations That 
THE handsome set of four books—“ Mechanics for Young America” and 
“Amateur Mechanics” (Nos. 1,2 and 3) — each book bound separately in 
Illuminated Covers, and the whole set enclosed in a heavy Bristol Folding 


Thoroughly Show How 
Case with extension clasp—will be sent prepaid to any address for $1.00. 


The ideal Books for the Wide-Awake American Boy 
Thoroughly Practical and Instructive 


Besides telling how to make scores of things useful about the house, 

full and complete directions are given on constructing the following 

and hundreds of others things which appeal to the heart of every boy. 
Electric fogiencs~ Steam and Gas Engines — Motors —Wireless and Morse Telegraph — Self- 
Propelled Vehicles — Toboggans, Bobsleds, Ice-Boats — Motorboats — Paddle Boats, Canoes, 
Rowboats—Camping Outfits — Cabins Tents — Fishing Tackle — Magic Lanterns — Search- 
lights --Cameras— Telescopes—Gliders and Aeroplanes— Kites and Balloons— Aquariums— 
Electric Foundry Work at Home —lIron, Copper, 
Brass and Other Metal Work — Bookbinding—China and Pottery Kilns — Parlor Magic Tricks, etc. 


Each book sold singly at 25c postpaid or the complete set for $1.00 
POPULAR MECHANICS BOOK DEPARTMENT 


318 W. Washington Street, CHICAGO 


. 
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This World is like a Big Round Cheese, and 
It is Populated with all Sorts and Conditions of 
Humanity. Some of us are Helpful, some Harm- 
ful, but Tie of Us are Merely like Mud on a 
Wagon Wheel—we neither Help the Wheel go 
Round, nor add very Much to the Appearance of 
Things. A Few of us Think We are the ‘‘ Whole 
Cheese,’’ but We’re Not, and Few besides 
Ourselves have Inflated Ideas regarding our 
Importance. The Trouble with Most of Us, how- 
ever, is our inability to 
take Life Seriously, and a 
Tendency to Underestimate 
Our Own Intrinsic Worth. 
More Men have Lost Out 
through ‘‘Cold Feet,’’ than by 
Reason of ‘‘Swelled Head.”’ 

You haven’t any Real 
Reason for pots Poor, and 
You Know It. If you would 
make a Real Stand against 
Poverty, and Put up Half 
the Battle You are Capable 
of, Nothing in the orld 
could Prevent Your final 
Success. To Win, however, 
Under Present Conditions, 

uires not only Tireless 
Industry, but the Develop- 
ment of a Trait most of us 
know very Little about— 
FRUGALITY. Saving is 
the Antidote for Slaving. 
Every Little Bit Added To 
What You’ve Got Will Some 
Day Buy You a House and 
Lot. Don’t be a Jelly-fish. 
Cut loose from Gay Com- 
nions—Cut out a Few 
abits—Cut down Expenses, 
and You'll Cut a better Figure with Your 
Friends and Family. 

The Systematic Saver Accumulates slowly, un- 
less his Savings are Put to Work where They can 
Earn Something Worth While. Fifteen Hundred 
Dollars put into the Savings Bank will, in One 
Year, at 3 per cent, earn You less than Fifty Dol- 
lars. Half of Fifteen Hundred Dollars invested 
in One of our Ten-Acre Danbury Colony Farms, 
in convenient Monthly Payments (Protected by 
Sickness and Insurance Clauses) will Earn Free- 
dom from Care, and that Comfort which comes 
from the Ability to Sit under One’s ‘‘Own Vine 
and Fig Tree,’’ with a certain Income Insured. 

The Best Incentive to Persistent and Systematic Sav- 
ing is the Desire to Get a Home. The Best Place I 
know of to Get a Home is in the Rain Belt of 
Gulf Coast Texas, where You can Grow Three 
big Money-Making Crops a Year, and where Irri- 

tion and Fertilization do not Eat up the Profits 

our Hands Create. 


Two Texas Gulf Coast Products 
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M. L. Mebene, who owns a farm just across 
Chocolate Bayou from our land, received the 
past season $2,300 for his six-acre strawberry 
crop, f. o. b. cars, Chocolate Bayou Station. 


Do You Know that Growers of Figs, Straw- 
berries and Early Vegetables clear a Net 
Profit of $300 to $500 an Acre in Gulf Coast 
Texas? Do You Know men have realized 
more than $1,000 an acre Growing Oranges in 
Our Country? If You Do Not know these things, 
you should read up.on the subject, and you must 
not fail to get Our Free Book, which contains 
nearly 100 photographs of growing crops, etc. 


What would you think of a little town of about 
1,200 People situated near our lands, where they 
ship on an average of $400,000 worth of Fruit, 
Vegetables, Poultry, Eggs, etc., a year? During 
1910 this Community shipped nearly $100,000 
worth of Strawberries alone. 


I believe You could save 25 cents a day if you 
Tried. I Know You would 
TRY if You Could Realize 
one-half the Opportunities 
offered by this Wonderfully 
Fertile Soil of our Danbury 
Colony. Remember—Our 
Early Vegetables get to 
Northern Markets in Mid- 
Winter and Early Spring, 
when they command top 
prices. 

We are situated within 
convenient shipping distance 
of Three Good Railroads, 
and in addition to this have 
the inestimable Advantages 
of Water Transportation 
through the Splendid Harbors 
of Galveston and Velasco, so 
that our Freight Rates are 
Cut Practically in Half. The 
Climate is Extremely Health- 
ful and Superior to that of 
California or Florida—Win- 
ter or Summer — owing to 
the Constant Gulf Breeze. 

Our Contract Embodies 
Life and Accident Insurance, 
and should You Die, or be- 
come totally disabled, Your Family, or anyone 
else You name, will gst the Farm without the 
Payment of another Penny. If You should be 
Dissatisfied, we will Absolutely Refund your 
Money, as per the Terms of Our Guarantee. 

Write for our Free Book. Fill Out the Blank 
Space below with your Name and Address, plainly 
written, and mail it to the Texas-Gulf Realty 
Company, 1316 Peoples Gas Bldg. , Chicago, Illinois. 
Read It Carefully, then use your Own Good 
Judgment. 


Please send me your book, “ Independence With Ten Acres.” 


April issue of Popular Mechanics 
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What’s the Matter 


With a 
Fountain Pen 


When It Leaks 


We will explain : 

When you set an ordinary fountain 
pen in your pocket, ad the ink doesn’t 
run to the bottom. Some always stays up 
in the little, straight feed tube leading to 
pen point. 

When the pen gets warm from your body 
heat—g8 degrees—the aér that is always 
in a pen barrel, expands. It expands up 
through the feed tube forcing the ink up 
and out on the end of the pen. So, when 
you remove cap to write, you get smeared. 

Now, the Parker Pen does ot leak , be- 
cause there is Mo Ink In The Feed Tube. 

You see the Parker feed tube is curved, 
—the Lucky Curve. The curved end 
touches the barrel wall, This touch causes 
Capillary Attraction, which sucks all ink 
out of the feed tube the instant pen is 
turned upright. Thus it is empty when 
the warm air ascends. 

Parker Pens never hitch, skip or blot, be- 
cause pens are 14k gold, tipped with polished 
Iridium ; and the | arker eer Head Ink 
Controller keeps ink from flowing too fast 
or slow. 

Standard style Parker Lucky Curve Tens 
$1.50 to $250.00 according to size and orna- 
mentation, 

New Parker Jack Knife Safety Pen 
cannot leak in any position—even carried up- 
sidedown. Pen knife size for ladies. Prices 
$2.50 up. 


New Parker Disappearing Clip 
holds on to your pocket like a bulldog, and 


disappears into its kennel when you want to 
write. 


Money refunded if any 
Parker Pen doesn’t please. 
We protect dealer. If your 
dealer doesn’t ‘Ss, 


send us his name *llsend 
you complete catalog and sell ce 
to you direct. 
yet ink off your fingers by , 4 
getting a arker Fen a 


Parker y Com 100 Mill Street 
eoville, Wisconsin 
‘a York Retail Store 

a1 Park Row Opposite Post Office 


NLY a few mine 
utescurrent from 
an ordinarylamp 
socket starts a 


DetroitTireless 


tlric 
Imprisoned 
heat cooks the 
food, and the 
*‘Water-sealed,” 
air-tightovensre- 
tain the —_ sav- 


Until you've tried it 

don't know how 
deliciously food can be 
cooked. 
The electrically heated grid- 
dle plate Fries and Toasts per- 
fectly, and the oven Bor/s, Bakes 
and Roasts cheaper and better 
than gas. 

Saves Fuel, Time, Heat, 
Money, Temper and Energy. 

Makes an ideal kitchen. No 
ame fire. old direct to you 
your stove at Factory prices. Write for 
our ‘Money- 


Six gizes each 
Back” Catalog 


Detrntfireless Stove Co 


103 Jefferson Ave., Detroit, Mich, 


heated on 


Stop Shouting 
Over the Phone 


Don’t let everyone hear what 
_you are saying. Have your 
*phone equipped with 


The Telephone Mouthpiece 


—— which enables you 
sanitary. to talk as low as 
Properly ™ a whisper and 
insulated still be plain- 
\ ly heard by 
the party to 
whom you 
are talking. 
Thousands 
in use. Espec- 
Price ially adapted 
75¢ for long distance 
Worth $75 conversation. 
Guaranteed as represented or your money 
refunded. In ordering, please state what 
make ’phone you are using. 


The S. & M. Electric Co. 


MANUFACTURERS 
474 Monadnock Bldg. Chicago 


Please Mention Popular Mechanics 
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is SURE to 
meet with your Approval ! 


“Well, how is it, Mr. Tailor?” 

“Tow do you like it?” 

“It looks good tome. I’m swre the cloth is 
right because you can’t go wrong on the Ameri- 
can Woolen Co’s. Puritan Serge. It’s becoming 
and it stands up. But you are the doctor as to 
fit and tailoring.” 

“ Well, sir, I’m proud to say the work in that 
suit is worthy of the cloth. It’s a pleasure to 
make a suit of Puritan Serge because, no matter 
how long it’s worn, it’s a credit to the workman- 
ship put into it. 


A thoroughbred style fabric for the man who cares 
—is one of the most beautiful rich shades of blue ever 
woven. It is a distinctive serge, with the warmth of 
sunlight in it, with a draping quality and feel that mark 
the true style fabric. Pure wool, through and through. Thoroughly 
dependable. Width 58-60 inches.— London shrunk. 

Tell your tailor you want Puritan Serge. He has it or can getit. Puritan 
Serge is also used for high-grade ready-to-wear suits. The name p\J 

is stamped on the back of the cloth. 


If unable to obtain Puritan Serge, 


send us the name of your clothier or l 
tailor, with money order or check for // Za 
\ 


Selling Agency 
American Woolen Co. of N. Y. 
AMERICAN WOOLEN BLDG. 
4th Ave., 18th and 19th Streets 
NEW YORK 


quantity required at $3.00 per yard 
(3% yards for man’s suit), and you 
will be supplied through regular 
channels, as we do not sell at retail. 


American Woolen Co 


Wm Wood President. 
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HIE DRAFTSMAN 


Will INSTRUCT PERSONALLY 4 


limited number selected, ambitious men in 


Practical Drafting, Detailing, Designing 


Draftsmen Drawing $125-$150 Monthly 
Are NOT MADE in Schoolrooms, 
Are NOT MADE by reading books, 
Are NOT MADE by making Copies, 
Are NOT MADE at home drawing pictures 


from printed book lesson, 


LET ME TELL YOU: 
It requires actual, practical, up-to-date 
DRAFTING-ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE 


that your employer will demand of you. 


This $13.85 


DRAWING 
OUTFIT 


ana Free Position. 


As Chief Draftsman of Engineering firm I know 
exactly the Quality and Quantity of PRACTICAL 
training, knowledge and actual up-to-date experience 
(not school knowledge) you must have, in order to obtain 
a good position and advance to highest salary. 

I i INSTRUCTION UNTIL COMPETENT and 
8!V€ PLACED in POSITION at above Salary. 

DON’T waste TIME and MONEY trying to learn 
from books or printed “STUFF” you can only learn on 
PRACTICAL WORK which I furnish you. 


Address CHIEF DRAFTSMAN 
Div. 19, Eng’s Equip’t Co. (Inc.), Chicago 


XXX 
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Sharpen Tools 
30 Days FREE 


Cut shop costs—make work easier 


Don’t waste hours sharpening tools when you 
can do the toughest grinding or sharpening job 
on this grinder in a few minutes. Keen tools 
make all your work easier and help you do more 
work in shorter time—don’t take my word— 
try this machine 30 days in your own shop and 
then, if you wish, send it back at my expense. 


Dimo-Grit—“the wheel for steel” —25 times 
faster than grindstone—10 times more 
efficient than emery—will not draw temper 


Dimo-Grit, the new artificial diamond abrasive, is a twin 
product of carborundum, but Dimo-Grit is especially suit- 
able for steel, leaving the smoothest, keenest edge—cuts 
hardest steel as emery does soft copper. It peels steel away 
in tiny shavings instead of wearing it away like grindstones 
or emery wheels—never glazes—no heat developed—no 
need of hard pressing, or water cooling—no danger of draw- 
ing temper. Genuine South African diamonds could cut steel 
no quicker. Outwears any number of emery wheels and 
grindstones. Carborundum wheels furnished if wanted. 


Luther Shop 
Tool Grinder 


Engine and foot power—built all of 
steel—absolutely rigid—shaft drive like 


A Work Shop 
in Itself 


With the 16 extra 
attachments the 
Luther Shop Tool 
Grinder can be con- 
verted into jig and 
circle saw, turning 
lathe, force feed 
drill, disc polisher, 
etc. If you bought 
machines to do the 
work these attach- 
ments do, they 
would cost a large 
amount, but, by get- 
ting the Luther 
Tool Grinder and 
the attachmentsyou 
can equip a work 
shop at low cost. 


Dimo-Grit 
Sharpening Stones 
Ask your dealer for 
Dimo-Grit sharpen- 
ing stones-— the 
fastest, smoothest 
stones for steel. 
Look for the name 
“Dimo-Grit” on 
the stone. 


automobile — dust-proof bearings—gravity lubrication 
—runs 4000 revolutiors by foot power—easy as sewing 
machine —nothing to wear out—guaranteed five years. 


Complete shop outfit sent 
on 30 days Free Trial 


Including 14 sharpening attachments and accessories, pro- 
viding for every grinding, sharpening and polishing need. 
Tool rests and attachments enable anyone to sharpen twist 
drills, gum saws, etc., as well as a high paid mechanic. We 
guarantee this outfit to cut shop costs and increase amount 
of work turned out, making work easier at the same time. 


Return this Coupon for 30 
days FREE TRIALOFFER 


You do not put yourself under 7 ~ Coupon 
tions by returning this coupon. e wil LUTHER 
send our 30 days Free Trial Offer,and40 


page Book reprinting McClure’s Mag- 
azine article about artificial diamond a 
abrasives. Return this coupon, get a 
full information and pick out the 
outfit for 30 days free trial. 


Luther Grinder 
Mfg. Co. 


609 Michigan St., 
MILWAUKEE, WIS. 


Please send at no cost or 

obligation to me, your 3 day 

Free Trial Offer and 40 page 
Free Book 


a 


ADDRESS......... 


W. F. HALL PRINTING COMPANY, CHICAGO 
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